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For low-level d-c measurements 
use these new, L&N triple-purpose 


zero 


High precision checking and calibrating under 
factory conditions using D-C Indicating Amplifier 
as null detector for accurate bridge and potenti- 
ometer circuits. Through combination of a-c 
amplification and balanced feedback network, 
zero and gain stability are designed right into 


and gain 


instrument. 


Trimmer controls are eliminated. 


SPECIFICATIONS 


MICROVOLT 
UNIT 
No. 9835 


0 to 50 or —25 to 
+25 Microvolts; scale 


1, 2, 4, 1, 
20, 4 


Of amplifier: +0.4% 
of reading; Of meter: 


Mox. offset: +0.5 
Microvolt 


Up to 10,000 ohms. 


2 to 3* sec 


MICRO-MICRO- 
AMPERE UNIT 
No. 9836 ~ 


FULL SCALE RANGES WITH BUILT-IN 4" METERS 


0 to 1000 or — 500 to 
+500 Micro - Micro- 
amps; scale multipli- 
ers: 1, 2, 5,10, 20, 50, 
100, 200, 500, 1000, 
2000 


ACCURACY 


Of amplifier: +0.5 to 


ZERO OFFSET 


Mox. offset: +2% of 
scale 


“SOURCE RESISTANCE 


0.1 megohm or more. 


REPONSE TIME 


2 to 3* sec. 


OUTPUT 
For full scale input on ony ronge: 10 millivolts ot 
output impedance of 500 ohms for null 
1 veh for 20, 000-ohm external meter. 
Front panel fits standard 19” relay rack. 
“Accuracy and Response Time depend on Source Resistonce. 


recorder; 


Jel. Ad EM9-51(2) 


DIRECT-READING MICROVOLTMETER 
OR MICRO-MICROAMMETER 


Y RECORDER PREAMPLIFIER 
Y NULL DETECTOR 


THESE new D-C Indicating Amplifiers are the answer for 
all your low-level measurements with thermocouples, strain 
gages, bolometers—bridge and potentiometer circuits— 
ionization, leakage, and phototube currents—almost any 
measurement of extremely small direct current or voltage. 


Actually 3 instruments in 1, Amplifiers can be used as: 


V Direct-reading instruments—Scale multiplier knob lets you 
select the range in which you want to work. 


Vv Recorder preamplifiers—with broad flexibility. One or two 
degrees temperature difference can be spread right across 
a 10” Speedomax recorder chart. 


V Null detectors—more sensitive than most reflecting galva- 
nometers, yet with full scale response time of only 2 to 3 
seconds. Leveling is unnecessary; the instrument is not 
affected by vibration. At the turn of a range knob, you have 
available a wide choice of sensitivities. And when using 
non-linear response, not only does the instrument stay on 
scale at extreme unbalance; sensitivity increases automati- 
cally as the null point is approached. 

For details, send for Folder EM9-51(1). Write our nearest 
office, or 4926 Stenton Ave., Phila. 44, Pa. 


MEASURING INSTRUMENTS TELEMETERS AUTOMATIC CONTROLS HEAT-TREATING FURNACES 


LEEDS & NORTHRUP CO 
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. - . here’s what teachers say about it 


‘*The presentation and organization of the material, with the many il- 
lustrations, are superior. It is complete, yet not burdened with technical 
terminology. I am ordering 250 copies.’’ 


“*T consider COLLEGE ZOOLOGY by Hunter and Hunter the best thing 
in the field for General Zoological courses. It is clearly and beautifully 
written, and the illustrations are excellent.’’ 


‘*Up to date, fresh and illustrated in a novel and most excellent fashion. 
Here’s my vote for it as a textbook in our classes.’’ 


**The material covered and the new information that is included in the 
text make it an extremely valuable book. The illustrations are clear and 
new. In fact, space does not permit me to elaborate on all of the points 
that I found so worthwhile in the book.’’ 


By Cou. Georce W. Hunter, III, Ph.D., Chief, Section of Medical Zoology, 406th Medical 
General Laboratory, Tokyo; and F. R. Hunter, Ph.D., Professor and Head of Department of 
Physiology, Florida State University. 821 pages, 490 illustrations. $5.50. 


W. B. SAUNDERS COMPANY 
West Washington Square Philadelphia 5 
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Biochemists, Physiologists, Microbiologists, Radiobiologists . . . 


Say this book is “ESSENTIAL” 


THE USE OF TRACER-ISOTOPES IN 
STEROID CHEMISTRY AND BIOLOGICAL INVESTIGATION 


SCIENTISTS WHO HAVE SEEN advance proofs 
and those who attended the meeting and heard 
the papers tell us that this is an important book 
full of the very latest data on tracer-isotopes 
.. . all of the papers are of very high calibre 
. .. they were presented by the most outstand- 
ing international authorities . . . the full dis- 
cussion of each paper and the bibliography in- 
cluded is most helpful to all those engaged in 
research. 


This is the complete record of the proceedings of the 
four-day international conference on the biological 
uses of both the stable and radioactive isotopes. The 
meeting was held under the auspices of the Ciba 
Foundation in London, last March. 


Twenty-two up-to-the-minute research reports de- 
scribe important developments in the use of tracer 
isotopes in six different categories of biochemical 
investigations: (1) Steroids, (2) Hemoglobin and 
Metabolic Derivatives, (3) Nucleic Acids, (4) Pro- 
teins and Amino-acids, (5) Carbohydrates and Fatty 
Acid Metabolism, (6) Biological Effects of Radiation. 


This book is in preparation and will be ready 
soon—order your copy now. 


PROCEEDINGS OF THE SECOND CLINICAL 
ACTH CONFERENCE 


THIs IS THE BOOK that everyone is talking 
about . . . latest information on ACTH. 102 
papers more or less equally divided between 
clinical and research problems. Because the 
material presented will be even more valuable 
to the reader when grouped according to sub- 
ject, the Conference Proceedings are divided 
into the two volumes: Research and Thera- 
peutics. 


Volume I is for the intellectually curious—the man 
who wants to know the story behind the use—the 
“reason why.” It covers the fundamental aspects of 
ACTH and adrenocortical function giving the effect 
of adrenal corticoids on disease systems under varied 
conditions. 


276 Figures, 52 Tables, 531 Pages, $8.50 
Volume Ii deals with the effects of ACTH in 


treatment of disease syndromes—it summarizes the 
results obtained with ACTH. Reporting clinical in- 
vestigations, it gives case histories which will be of 
interest to all investigators. 


311 Figures, 81 Tables, 716 Pages, $8.50 


A limited supply of the Proceedings of the First Clinical ACTH Conference, containing the basic facts 
upon which later findings are based, are still available. Now only $3.00. 


USE THIS HANDY COUPON TO ORDER YOUR COPIES NOW! 


Company 
1012 Walnut ; 
Philadelphia 5, Pa. 


returned within 10 days. 


( Volume I, $8.50 
(CD Proceedings of the First Clini 


Name 


THE BLAKISTON COMPANY, 1012 Walnut St., Philadelphia 5, Pa. 
105 Bond St., Toronto 2, Canada 

Please send me the following books. ( My check is enclosed; [] charge my 

account. It is understopd that you will credit my account in full for any book 


() The Use of Tracer-Isotopes in Steroid Chemistry and Biological Investigation 
Proceedings of the Second Clinical ACTH Conference 
Volume II, $8.50 
ACTH Conference, $3.00 
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Quantitative Biology 


— Sixteenth Symposium on Quantitative Biology, 
sponsored by the Biological Laboratory of the 
Long Island Biological Association, was held in Cold 
Spring Harbor June 7-15. Over 300 participants 
gathered to consider the topic “Genes and Mutations.” 
Many of those attending came from abroad. The fol- 
lowing countries were represented: Brazil, Denmark, 
England, France, India, Italy, Japan, Norway, Scot- 
land, Sweden, Switzerland, Turkey, and Yugoslavia. 

Thirty formal papers were presented, and each was 
followed by an extended and lively discussion. The 
symposium may be regarded as the most successful 
of the series of Cold Spring Harbor meetings. The 
topies, arranged by M. Demeree, director of the Long 
Island Biological Laboratory, centered around the 
problems of genetics that have been most intensively 
studied in recent years. The great changes that have 
been taking place in the concepts and methods of 
genetics during the past decade can be well demon- 
strated by comparing the present symposium with the 
Cold Spring meeting on the same topic in 1941. 

A number of papers were concerned with the mod- 
ern concept of the gene and its evolution. From differ- 
ent fields, particularly the study of spontaneous mu- 
tations, the action of pseudoalleles, and position 
eects, material has accumulated which is leading to- 
ward a revision of the older concept of the gene as 
a particulate, well-defined unit. Although no agree- 
ment exists among the different workers in the field 
on the extent and kind of revisions necessary, recent 
developments seem to favor a more flexible and fune- 
tional description of hereditary units. Among the 
papers dealing with this aspect of genetics, MeClin- 
tock’s representation of her work on “Chromosome 
Organization and Genie Expression” aroused particu- 
lar interest. 

One day was devoted to a discussion of cytoplasmic 
inheritance. The existence of cytoplasmic particles 
endowed with the ability to reproduce their own kind 


Gladys M. Keener 
Executive Editor 


AAAS EDITORIAL BOARD 
(Terms Eapire June 30, 1952) 
Howard A. Meyerhoff, Chairman 
William R. Amberson Karl Lark-Horovitz 
Bentley Glass Lorin |. Mullins » 
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has been demonstrated for microorganisms, animals, 
and plants. The interaction of cytoplasmic particles 
with chromosomal genes in the production of char- 
acters was also considered. 

In the discussion of induced mutations, the action 
of chemical mutagens occupied the center of attention. 
The mutagenic action of ionizing radiations, which 
had been one of the main topies in the 1941 sym- 
posium, was taken up in two papers. 

A large part of the symposium was devoted to the 
genetics of microorganisms. It is becoming increas- 
ingly clear that, from a genetic point of view, micro- 
organisms do not behave differently from the higher 
organisms studied earlier. This was borne out by the 
demonstration of bacterial chromosomes by DeLama- 
ter, by the discussion of the recombination and linkage 
experiments of Lederberg, and by Witkin’s proof that 
bacterial mutations are nuclear events. For bacterial 
viruses, mutation and recombination were discussed 
by Luria and by Hershey. Of especial significance is 
the discovery of bacterial transforming principles for 
several characters other than the classical capsular 
antigens in pneumococci, which was reported by H. 
Ephrussi-Taylor. 

Another topic which led to extended debate was 
the one-gene—one-enzyme theory of genic action. 
Horowitz reported an intensive study of temperature- 
dependent biochemical mutations, which is in good 
agreement with the theory. Bonner, on the other hand, 
described experiments demonstrating that many of the 
biochemical blocks are not absolute, and that the 
action of one particular enzymatic block may be under 
the control of several genes. These results seem to re- 
quire extensive modifications of the original theory. 

The symposium ended with a paper by Mirsky on 
the enzymes found in cell nuclei, and with a discussion 
by Sonneborn of results obtained by him in Para- 
mecium and by Moewus in Chlamydomonas, bearing 
on several aspects of the problems that concerned the 


participants in the symposium. 
Ernst CASPARI 
Department of Biology, Wesleyan University 


SCIENCE, founded in 1880, is published each Friday by the American As- 
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VON CZOERNIG-ALBER 


SEMIMICRO COM BUSTION FURNACE 


Electric heating, for temperatures up to 750° C 


SEMIMICRO COMBUSTION FURNACE, Electric, von Czoernig-Alber, A.H.T. Co. Spec- 
ification, complete with Sample Heater, for temperatures up to 750° C. For use with com- 
bustion tubes up to 16 mm outside diameter. For elementary quantitative organic semimicro 
analysis, including determinations for carbon and hydrogen, nitrogen by the Dumas method, 
halogens and sulfur by the catalytic procedure. 


Provides uniform and constant temperatures within the ranges required for many types 
of semimicro tests simply by changing the position of the tube in the furnace, but the use of 


transformer or rheostat is suggésted for critical work or when the temperature must be changed 
gradually. 


The outside dimensions of the furnace body are 8 inches long x 3 inches deep x 2 11/16 inches high, 
with chamber 8 inches long x 1% inches deep x % inch high. The hinged front is of transite and can be 
raised with unprotected fingers by wire handle. Mounted on an adjustable stand with leveling screws and 
adjustment for centering and clamping combustion tubes. Furnace body can be moved laterally, either to 
right or left, on tracks 18 inches long; also moved forward or backward for approximately 2 inches. 


Sample Heater is of the hinged front type. Heating chamber is 44% inches long x 14 inches deep x % 
inch high, Furnished with heat defiector; and Type 116 Variable Transformer to maintain the input at 
maximum safe operating voltage of 80 volts; power consumption 300 watts. 


5682-L. Furnace, Semimicro Combustion, von Czoernig-Alber, Electric, with Hinged Front Sample Heater, 
A.H.T. Co. Specification, on adjustable stand, as above described. For use with semimicro tubes 
up to 16 mm outside diameter. Complete with two Variable Transformers, Type 116, two heat 
deflectors, two connecting cords with plugs and snap switch, and directions for use. For 115 
volts, 50 or 60 cycles, a.c., only; total power consumption 645 watts 232.95 


5682-N. Ditto, Furnace only, without Sample Heater or Transformers. Complete with heat deflector, 5 ft. 
of cord with snap switch, plugs and directions for use. For 115 volts, a.c. or d.c. Power con- 
sumption 345 watts 119.45 


NOTE—Two types of Furnace Drive are available for use with above Furnaces. Information sent upon 
request. 


ARTHUR H. THOMAS COMPANY 


RETAIL—WHOLESALE—EXPORT 
LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA 6, PA., U.S.A. 
Cable Address, “BALANCE,” Philadelphia 
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SAVE FILTERING TIME 


PYREX brand 


fluted funnels 


Rapid filtration saves time and 
money—speeds up analyses. That's 
why PYREX brand fluted funnels 
have increased so rapidly in popu- 
larity. Specially designed for fast 
filtration under all conditions, the 
flutes pressed into the funnel walls 
assure proper drainage—climinate 


ait binding. Even when wet or 


loaded with heavy precipitate 
there is no loss of filtering speed. 
The use of PYREX brand glass 
No. 7740 provides high resistance 
to physical and thermal shock. 
Heavily beaded top rims protect 
against chipping. Stems are fire 
polished and joined to the funnel 
with fully annealed seals. This all 
adds up to long, economical serv- 
ice. Your laboratory supply dealer 


stocks them for you. Give him 
a ‘‘ring’’ today. 


CORNING GLASS WORKS CORNING, N.Y. 


1851 + 100 Years of Making Glass Better and More Useful « 1951 
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POWER 


“All-Position” Universal Mount 


ERECTING MICROSCOPE 


DESIGNED FOR GREATER UTILITY . 


VERSATILITY 


AMATING CLARITY ° 


Gives you 3” of Working Space 
from Objective to Platform, 


A TRULY FINE 
OPTICAL INSTRUMENT 


Worth $75.00 
But Our Price tional Value! 
ONLY 


objective -— 1” 


COMPLETE 
jective to obj 


cep- 
Prism Erectors give ng, 
you an erect image—exactly as your 
eye sees it, not upside-down as in 
an ordinary Microscope. Ramsden 
rmits 
lement color corrected 
diameter. Microsco 
body is of brass with black crackle 
finish. Workin 


Swings To Any Position . . . Easily, Quickly! 


A remarkable Instrument! Ex 


rmits any work, dissection, tool- 
etc. to be carried on “under 
power” while looking through Miero- 
scope. The Instrument is 63” long 
with base 7” x9”. Only because we 
were able to utilize some war surplus 
parts are we able to offer such a 
fine Optical Instrument—easily worth 
$75.00—at this special low price. 


Stock No, 970-W .... $29.50 Postpaid 


fine precision 


distance from ob- 
is almost 3”, which 


DON’T MISS THIS BARGAIN e SATISFACTION GUARANTEED 


LOOK AT THIS BARGAIN! 


MOUNTED PROJECTION LENS—speed F/1.9... FLL. 15 
mm. $22.00 value for $7.50. Low Reflection Coated. Used on 
8 or 16 mm. Movie Projectors . 
or Editor... f for Con- 
tour Projector for very small items. 

LENS CLEANING TISSUE—Ist quality, sheet size 11” x 7 
Made to Gov’t, spec. Free of abrasives. High hy stren 
Stock #721-W $1.00 Postunid 
SLIDE PROJECTOR SETS—Consist of all unmounted lenses 
you need to make the following size projectors: 


Stock 7£4029-W—35 mm, $2.85 Postpaid 

Stock 7£4038-W ......... $3.35 Postpaid 

Stock #4030-W ......... 35 Postpaid 
LOOK! eae LOOK! 

Sheet Materia 

of 1” dia. Circles ... ... 

Stock #692-W ...... Pair of 2” dia. Circles . 


SO MUCH for SO LiTTLE! 


SIMPLE LENS KITS!—Kits include plainly written, illustrated 
booklet showing how you can build lots of optical items. 
Use these lenses in experimental optics, building TELE- 
SCOPES, low power Microscopes, etc. 


Stock $5-W—45 lenses $5.00 Pos d 
Stock 7£10-W—80 lenses ..... $10.00 Postpaid 
MOUNTED TELESCOPE EYE- PIECE—Keliner ty a a 
cellent astronomical and other telescopes. 
Government cost about Focal length 24 ame. —~j 
Diameter 23 mms. Unusually wide field. 


TERRIFIC BARGAIN! BUBBLE SEXTANT 

BRAND NEW and with Automatic Electric Averaging Device 
and Illuminated Averaging Dise for nighttime use. Govt. 
cost $217. Though brand new, we have re- — Bubble 
and Collimation and guarantee —s work order 
Price includes wooden ~—* Full direct eas for 
use accompany each shipment. 


NON - ABSORBING BEAM - SPLITTING MIRROR—Latest 
ce Oo tically flat to wave length. Size 

/16”"—§” thick. Reflects approximately 50% 

50%. No light is absorbed. 

as a 


three-layered film which accomplishes non-aborption. 


RONCHI RULINGS 
BLACK LINE GRATING 


Plate glass with etched parallel black lines—space between 
the lines is same as thickness of the ruled line itself. Nor- 
mally cost $4.00 to $5.00 per sq. inch. 


1 in, x 1 in, x 2 in. 

Stock Lines Stock Lines 

No. Per In. No. Per In. Price 
2122-W 65 $ .75 2133-W 65 $1.0 
2126-W 85 15 2134-W 85 1.50 
2127-W 110 1.00 2136-W 110 2.00 
2128-W 120 1,00 2187-W 120 2.00 
2129-W 133 1.00 2138-W 133 
2130-W 150 1,00 2139-W 150 2.00 
2131-W 00 W 175 2.00 


2140 
All above sent Postpaid. 


UTILITY MAGNIFIERS 
Greater Power! Wider, F. 


* Ring provided to “lock” in foc 
clarity and right 
out to edge of field. 


* Double lens s ae. Eye Lens has clear 
diam. of 1 7/16 ve 


. Objective Lens 1 3/8 


| 


ri Power ELBOW Telescope 


OUR PRICE $27.50 
Big 2” diameter objective. All 
lenses Achromatic. 

rism erects the image. 4 
uilt-in filters—clear, amber, 
neutral and red. Slightly 
Gov’ antee or perfect working 

t Cost order. Weight 5 Ibs. 

$200! Stock #943-W $27.50 Pstpd. 


B LE SEXTANT—TYPE A-8A. Excellent condition but 

may slightly used. Each has been carefuly checked = 

imated. Averaging device for nighttime use. Carrying 

Case and instruc booklet included. Gov't x... ut 
.00 #946-W 


TELESCOPE Consists of 2 
F.L. 28 mm. in a metal mount. 
Stock Postpaid 


Prices. 


IF YOU'RE INTERESTED IN OPTICAL BARGAINS 


Ee Hove Literally Millions of Wor Surplus 
Lenses ond Prisms for Sole ot — 


#5140-W ......... $4.50 
Send Check or M.0. 


ORDER BY STOCK WO. Guarante 


er FEE 


Types of 


EDMUND SCIENTIFIC CORP. 


Formerly EDMUND 
co. 


BARRINGTON, N. J. 


Scrence, Vow. 114 


Joint Tension Fully Adjustable 4 
AY, 
7 
ect 
5 Power Magnifier 
Stock No. 782-W ...... $12.95 Postpaid 
6% Power Magnifier 
—_ 
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THE BASIC TOOLS FOR EVERY BIOCHEMICAL LABORATORY 


tended for heavy w 


refrigerated models. 


LIGHT-SCATTERING APPARATUS 


This compact and sensitive indicating and recording 
ieapeeiomates directly measures from one micro- 
microlumen to ten lumens of scattered light in five 
decade ranges. It has internal electronic stabilization, 
built-in d-c, amplifier, removable slit and optical sys- 
tems, and outlet for recorder operation. Completely 
a-c. operated. 
BULLETIN 2182 


ELECTROPHORESIS APPARATUS 


The large Aminco-Stern research model (left) is in- 
output, using a large variety 
of sample volumes. The Amirico Portable Apparatus 
(right) is designed for routine research and clinical use 
on a smaller scale. Both models constitute complete 
electrophoresis laboratories in single, compact units. 
They combine precise schlieren optics, automatic re- 
frigeration, high-voltage supply, and rapid dialysis 
facilities. Accessories available for macro-preparative 
work, adsorption chromatography, diffusion measure- 
ments, and routine clinical analysis. 
BULLETINS 2175 and 2281 


These greatly improved instruments represent the latest 
developments in manometric apparatus. The Aminco- 
Lardy Rotary Warburg Unit (left) can be rotated so 
that any manometer can be brought before the operator 
while he remains in a fixed position. Manometers may 
be read while in motion, or stopped individually. The 
Dual-shaker Apparatus (right) embodies two inde- 
pendent shaking mechanisms. Both types have wobble- 
free manometers, and are available in heated and 


BULLETIN 2185 


HIGH-SPEED ANGLE CENTRIFUGE 


A reliable, safe, and modern high-speed centrifuge 
with unique balancing mechanism that assures greater 
speed and safety. R.C.F. developed; 25,000 g at full 
speed of 14,000 rpm. Tube angle 32°. Interchangeable 
standardized rotors and maximum flexibility. Integral 
control panel and guard. Minimum servicing and low- 
cost maintenance. 
BULLETIN 150 


AMERICAN INSTRUMENT COMPANY, INC. 
Scientific Instruments and Laboratory Apparatus Since 1919 


SILVER SPRING, 


September 7, 1951 
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Ultra-thin Sectioning 
Microtome 


Razor Blade Holder for 
Standard Microtome 


Standard Model Minot 
_ Rotary Microtome 


ULTRA-THIN 


SECTIONING MICROTOME 


THE INTERNATIONAL ULTRA-THIN 
SECTIONING MICROTOME is the first 
complete instrument developed particularly for 
cutting sections in the ultra-thin range. Designed 
to meet the exacting requirements of the electron 
microscopist, it is equipped with a high precision 
worm gear reduction feeding mechanism de- 
signed to advance the specimen in increments 
of }40 micron and to permit the selection of 
thickness from !40 to | micron. Also available 


is a special holder for methacrylate embedded | 


specimens and a glass knife holder. For a dis- 
cussion of the effectiveness of this instrument 
and the technique used see “Development and 
Use of the Minot Rotary Microtome for Thin 
Sectioning” by Geren «&+ McCulloch, Experi- 
mental Cell Research, February, 1951. 


THE INTERNATIONAL MINOT RO- 
TARY MICROTOME, STANDARD 
MODEL, basically the same instrument as de- 
scribed above, but designed for the rapid routine 


serial sectioning of paraffin-embedded specimens. 
Extremely accurate in construction, it is equipped 
with a feeding mechanism permitting sectioning 
in any desired thickness from 2 microns to 16 
microns, in increments of 2 microns. The excel- 
lent design and precision construction of this in- 
strumentare attested by the fact that they form the 
basic design of the Ultra-thin Sectioning Model. 


INTERNATIONAL SAFETY RAZOR 
BLADE HOLDER. In addition to the standard 
Microtome knives currently available, the Inter- 
national Standard Model Microtome will also 
accommodate this Safety Razor Blade Holder. 
Excellent for routine sectioning, it holds the 
standard Gillette type Microtome blades and 
eliminates bothersome honing of knives. Fur- 
nished complete with screw driver, extra screws, 
ten blades and leather-bound box. 

Prompt shipment on all items from your Labora 
tory Apparatus Supply Dealer. Write us for 
descriptive Bulletin and Article Reprints. 


INTERNATIONAL EQUIPMENT CO. 
1284 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
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The Portable, Complete 
Electrophoresis 
Apparatus 


Perkin-Elmer Tiselius Electrophoresis Apparatus at the 
University Hospital of the New York University— 
Bellevue Medical Center. 


An ordinary laboratory bench, without special 
mountings, is sufficient for the installation of The 
Perkin-Elmer 


Tiselius Electrophoresis Apparatus. 


s. Precision-ground, achromatic schlieren optics yield 
ad sharp, clear patterns. Operating the instrument is so 
1g simple that highly trained personnel are not required— 
6 a single technician can readily operate two units. 
J. Measuring only 63 inches in length, the entire unit 
; weighs 120 pounds and is constructed of heavy 
ne aluminum. It operates for several hundred hours 
ri under its own power system. 
a The apparatus is shipped complete and prefocused 
R with a 2 cc Tiselius cell 50 mm long, cell holder, 
rd ice bath and stirrer, silver-silver chloride electrodes, 
T- open-end 250 cc buffer bottles, stainless steel needles 
30 for filling the cell, ground glass screen for visual 
rr, observation of the pattern, and a 34%” x 444” 
he holder. Double knife-edge and diagonal slit for use 
id with a cylindrical lens are also included. 
ir The dependability, accuracy and simplicity of The 
‘S, Perkin-Elmer Tiselius Electrophoresis Apparatus have 
made it the choice of hospital and research laboratories 
a. throughout the world. 
or 


Write today for complete information. 


THE PERKIN-ELMER CORPORATION 
NORWALK, CONN. 


Leading manufacturers of Infrared Spectrometers, Con- 
tinuous Infrared Analyzer, Universal Monochromator, 
Flame Photometer, Tiselius Electrophoresis Apparatus, 
D. C, te yy and other electro-optical instruments 
for analysis and research. 
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ROYAL BERLIN 


Hard Porcelain Filtering Crucibles 
and Filtering Tubes 
For Regular and Micro Filtration 


= These crucibles and tubes are the 
original Koenig type. Porous bottom 
and crucible are of one piece and 
equally heat resistant. 

Crucibles are made in three poros- 
ities of about 6, 7 and 8 microns. 

Filtering tubes in porosity #2 
(7 microns). Made for micro filtra- 
tion of liquids from precipitates by 
suction. 
R. B. Micro immersion Filter 
#0.9886: $3.75. 


B. Micro Filtering Crucible 
0.9974 A-2,1.2 ce. capacity, 90¢. 
fer R, B. Filtering Crucible #0. 
r A-1, A-2 and A-3, 25 ec. 
FILTER $1 25. 
Available through laboratory supply dealers or from us. 
Bulletin on request 
FISH-SCHURMAN CORPORATION 
74 Portman Road, New Rochelle, N. Y. 


FILTER 


OF MICE AND STRAINS 


A major problem in experimental chemo- 
therapy of tuberculosis has been to find a strain 
of mice not only of high susceptibility, but also 
as uniform in response as possible. 

For the past few years the Squibb Institute 
for Medical Research has carried on studies di- 
rected toward this end. The results of these 
studies were published in a recent report.* 

Of seven strains tested, Carworth Farms’ 
strain of albino mice, the CF #1, was selected 
as being the most suitable for use in a standard- 
ized test for the anti-tuberculosis activity of 
compounds. 

It has always been a fundamental aim of 
Carworth Farms to aid in the advancement of 
medical research. We take pride in the small 
part our CF#1 strain of mice has played in 
assisting in the fight against tuberculosis. 


* The American Review of Tuberculosis 
Vol. 60, No. 1, July 1949 
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ANOTHER MOSBY BOOK 


McGavack's 


The Thyroid 


IN WHICH THE AUTHOR FILLS A REAL NEED IN MEDICAL LITERATURE WITH 
A COMPREHENSIVE EXPOSITION OF THE EXISTING FACTUAL MATERIAL ON 
THE IMPORTANT AND FASCINATING SUBJECT OF THE THYROID GLAND. 


New interest in the goitrogenic compounds and 
the realization of their potential influence upon 
the human thyroid has been the starting point 
for studying the chemical, enzymatic and hor- 
monal behavior of the thyroid at predetermined 
levels of physiological activity and in diseased 
states of known type. 


1. Put down the major contributions of recent 
years in such fashion as to make them readily 
available to the undergraduate student, investi- 


These combined forward movements in the 
investigation of the thyroid have created a 
wealth of material which Dr. McGavack has 
carefully distilled. In his long study of the sub- 
ject, he acquired the art of distinguishing what 
is useful and important—and the result is a very 
fine book of the utmost value to either student 
or practitioner. 


SUMMARIZING THE BOOK, DR. McGAVACK HAS: 


3. Presented a rationalization of the chemistry 
and physiology of the thyroid, with the practical 
needs of the busy doctor in mind—and at the 


same time sufficiently documented for the re- 
searcher and student. 


4. Described the diseases of the thyroid in rela- 
tion to the newer understanding of its physiology 
—and has stated the clinical features and man- 
agement of these diseases with real simplicity. 


5. Turned over the surgical approach to the 
thyroid to well qualified surgeons whose contri- 
bution forms a separate section of the book. The 
historical chapter has also been segregated. 


By THOMAS HODGE McGAVACK, B.A., M.D., F.A.C.P. 


Professor of Clinical Medicine, New York Medical Col- SHEIMER, B.S., M.D. A.C.S., Associate Professor 

lege; Director of the New York Medical College, Metro- of Surgery, New’ York Medial sone -4 ¥ — 
politan Hospital Research Unit. on 0 DOROTHY B. Ph.B. 

With Section on Surgery by JAMES M. WINFIELD, OMAS HODGE MeGAVACR. 


B.A., M.D Director 
New’ York” Medical "Collec and WALTER 646 pages, illustrated. Price, $13.50. 


gator and internist alike. 
2. Expressed his own viewpoint clearly whca- 


ever possible indicating his leaning in regard to 
questions legitimately in dispute. 


Direct orders to: 3207 Washington Blvd., St. Louis 3, Missouri 


The C.V. MOSBY Company 


SCIENTIFIC PUBLICATIONS 
ST. LOUIS - SAN FRANCISCO - NEW YORK 


PUBLISHED BY 


Ba 
cy 
iti 
10 Screnoce, Vou. 114 Ser 


For supreme optical precision and per- 
formance, no micro-proiector surpasses 
the Leitz Model XI-c. 


The illuminating equipment and special 
microscope of the XI-c are mounted on a 
common base to form a self-contained 
unit. The mechanical stage is arranged 
horizontally, and the magnification is 
varied by sliding the entire stage platform 
forward or back. The same area of the 
specimen remains in the center of the 
projected image, regardless of which 
magnification is used. 


Ideal for use in classroom, lecture hall, 
hospital or institutional staff meetings, 
industrial and research laboratories, A 
complete selection of additional optical 
equipment, and lighting accessories is 
available to meet particular reavirements. 


FEATURES 


Synchronous objective-condenser changer 
Horizontal bui.t-in mechanical stage 
Built-in condenser for each objective 


Same area of specimen remains in 


center of projected image, at all 
magnifications 


Parfocalized objectives 
Coarse and fine controls 
arranged on common axis 


For details, write Dept. 103S 


E. LEITZ, Inc., 304 Hudson St., New York 13, N. Y. 


LEITZ MICROSCOPES «© SCIENTIFIC INSTRUMENTS * BINOCULARS 
LEICA CAMERAS AND ACCESSORIES 
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for visual demonstration at its best... 
eit=z 
= 
Model 


THE WORLD’S FINEST 
LABORATORY 
MICROSCOPES set higher 


standards for comfort, accuracy and 


speed, in microscopy with new 
““Years-Ahead”’ advanced design 
features. 
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BAUSCH & LOMB 


® New Dua-rol LOW POSITION Ball-Bear- 
ing and Roller Fine Adjustment—critical 
focus, easier and faster; less wear, longer life. 
New Roto-sphere BALL-BEARING Nose- 
piece—most accurate parcentricity and 
smoothest rotation ever. 


PLUS the world’s finest optical system .. . 
and many other new and service-proved ad- 
vantages exclusive with or pioneered by 
Bausch & Lomb. ‘ 


Wulé for a demonstration 


and for complete information on 
this new line of microscopes. 
Bausch & Lomb Optical Co., 
642-51 St. Paul St., Rochester 2, N.Y. 
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LABROSCOPES 


@ New Mechanical Stage with LOW POSI- 
TION Controls for comfortable operation; 
10X Achromatic Objective; New type Vari- 
able Focus Condenser for low-cost models; 
New attachable Integral Illuminator. New 

Tuning Fork Mirror Bracket; New sturdy con- 

struction and prestige styling. 


CLIP AND MAIL THIS COUPON TODAY 


| BAUSCH & LOMB OPTICAL CO. 

642-51 ST. PAUL ST., ROCHESTER 2, N.Y. 

| Please send me complete information on the new 
B&L Dynoptic Labroscopes. 

| would like demonstration. 
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@ CHECK THESE \B/ "PLUS SERVICES” 


... Services that are particularly important today due to the in- 
creased availability on the American market of instruments 
which are sold on an “all sales final” basis. 


Instrument Sales Engineering— Before you buy, in- 
vite a B&L sales engineer to review your problems. 
He may save you time and money by suggesting an 
unfamiliar new instrument, or a new accessory 
that increases the scope of your present equipment. 


Service Engineering—With proper care a B&L 


instrument is yours for a lifetime of dependable 
daily use. Many B&L dealers provide prompt 
service, in addition to the complete B&L factory 
service which is always available. 


Nation-Wide Instrument Dealer Organization 


—Free demonstrations of B&L instruments; valu- 


able counsel on your instrumentation problems; 
quick fulfillment of your orders, often from stock. 
Your B&L dealer renders these services promptly 
and capably, without obligation. 


Educational Material— Films, slides, booklets, 
charts (almost all free of charge) to help teach 
scientific principles, and familiarize students with 


proper techniques and instrumentation. 


WRITE for additional information on 
these B&L “PLUS SERVICES” 
to Bausch & Lomb 
Optical Co., 642-13 
St. Paul Street,. 
Rochester 2, N. Y. 


The World's Finest 
instruments 
‘ ode in america 
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A Critical Evaluation of Quantitative Histo- 


and Cytochemical Microscopic Techniques 


David Glick, Arne Engstrom,* and Bo G. Malmstrom 
Department of Physiological Chemistry, University of Minnesota, Minneapolis 


HE DEVELOPMENT OF MODERN 

TECHNIQUES for histo- and cytochemical 

investigations has placed new tools of won- 

derful keenness in the hands of medical and 
biological scientists. The understandable enthusiasm 
for these fine instruments has, in some instances, been 
overextended to the point where they have been ap- 
plied to problems for which they are not fitted, or 
the results obtained have been interpreted incorrectly 
through a lack of understanding of their range of 
reliability. This has happened particularly in the case 
of microscopic -techwiques in contrast with the quan- 
titative chemical methods of colorimetry, titrimetry, 
gasometric analysis, ete., which yield clearly -defined 
histo- and cytochemical data that are much less apt 
to be misinterpreted. It is our purpose to point out 
the utility and the limitations of general procedures 
and approaches that are being increasingly used and 
misused, in connection with certain of the histo- and 
cytochemical techniques. These techniques comprise 
some of the most serviceable and most elegant yet 
devised, but the keener the tool and the finer the dis- 
section possible, the easier it is to cut one’s fingers. 


ERRORS FROM PREPARATION OF MATERIAL 


Fixation. Since it is a goal of histo- and eytochem- 
istry to localize and quantitate biologically significant 
substances and activities, the preparative treatment of 
the material to be iovestigated must be considered 
with respect to its effect on both the localization and 
quantitation. A very effective way to hold the cellular 
sample in its original state with regard to these fac- 
tors is to freeze the material suddenly at a very low 
temperature immediately upon removal from _ its 
source; this can be readily accomplished by immers- 
ing the sample in isopentane cooled almost to its freez- 
ing temperature (—160° C) by liquid nitrogen. In 
contrast, the use of fixing solutions cannot as a rule 
be expected to yield material that has escaped morpho- 
logical dislocations or concentration changes of chem- 
ical constituents. Possibly certain morphological stud- 
ies might be accurately carried out by subjecting fresh- 
frozen tissue sections to gaseous fixatives, such as 
osmie or formaldehyde vapors, while the sections are 
held at subfreezing temperatures. The use of fixing 
solutions in studies claiming to reveal true localiza- 
tions and to yield quantitative data must be considered 
critically in any specific instanee. Although the neees- 
sity for fixation in many eases with present techniques 
is recognized, it would be preferable to avoid fixa- 


‘Rockefeller Foundation fellow. 
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tion whenever possible, and efforts should be directed 
to improving techniques for ‘observations on living 
material. 

Dehydration and embedding. That artifacts and 
change. with respect to cellular topography and chem- 
ical composition result from the use of dehydrating 
liquids on fixed material is probably too well known 
to merit discussion: The vacuum dehydration of deep- 
frozen tissue will avoid many of these artifacts and 
changes. 

Unfortunately, the thin-seetioning necessary for the 
proper observation of merphologyrequires the use of 
an embedding medium. The use of any such medium 
will obviate to some degree the advantages of the 
freezing-drying preparation, since it involves the in- 
troduction of a liquid phase that may cause disloca- 
tion and loss of certain constituents. This danger re- 
curs in subsequent removal of the medium from the 
eut sections with a solvent. The difficulty may be min- 
imal, as in the case of protein structures when paraf- 
fin and xylol are employed, or maximal, as in the case 
of fat structures when these agents are used. The 
problem could be avoided if a technique were devel- 
oped that permitted good sectioning, at a suitable 
thinness, of fresh-frozen tissue, followed by dehydra- 
tion of the still-frozen sections. Microtoming with a 
glass knife, which is particularly suited to thin-see- 
tioning (1), in a subzero room or in a cryostat cabinet 
containing dehydration equipment, might. accomplish 
this end, and an investigation of this possibility is 
now under way. 

Separation of cellular particulates. The segregation 
of morphological constituents in cells by centrifuga- 
tion is being used widely to obtain material for studies 
relating chemical composition and function to cyto- 
logical architecture. The separation methods involve 
the mechanical disruption of cells, followed by differ- 
ential centrifugations and washings in either aqueous 
saline or citric acid solutions, or in nonaqueous liquids 
(e.g., benzene—carbon tetrachloride mixtures). Aecord- 
ingly, the extraction effect of the medium, as well as 
its chemical influence on the structural components, 
must be determined. Control experiments designed to 
test for such effects should be carried out to deter- 
mine the reliability of any given procedure. Then, in 
addition, the possibility of removal of morphologically 
associated activators and inhibitors of particular 
chemical reactions during the treatments must also be 
considered, and appropriate tests, such as recombina- 
tion of various fractions, should be employed to estab- 
lish whether these effects are operative. 

Of course it is generally true of all the methods of 
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preparing biological material that problems are posed 
by liquid treatments and cellular disruptions. Not only 
are extraction and separation of chemically significant 
components involved, but also the question of adsorp- 
tion on interfaces, which either does not occur in the 
normal living cell but results when the organization 
of the cell is altered or disrupted by laboratory treat- 
ments, or vice versa. For example, does the mast cell 
granule stain metachromatically with toluidine blue 
because it contains heparin intrinsically, or because 
the substance is adsorbed on the granule surface from 
the cytoplasm as a result of the preparative treat- 
ment? Furthermore, does the fact that most of the 
heparin is present in the final supernatant after larger 
particles and microsomes are spun out (2) result from 
extraction of the heparin from particulate matter 
during the laboratory treatment, or because the com- 
pound is dispersed in the interparticulate phase in 
vivo? It is thus imperative to make interpretations 
sufficiently liberal to encompass all possibilities until 
more definite information is at hand. 

It was pointed out by Potter (3) that a test can be 
made for contamination of separated particulates by 
other cellular material. Use is made of the principle 
that different particulates can be characterized by 
their content of specific substances or activities—e.g., 
desoxypentose nucleic acid for nuclei. Thus, the pres- 
ence of desoxypentose nucleic acid in mitochondria 
would be taken to indicate contamination by nuclear 
or whole-cell material. In setting up biochemical eri- 
teria by which a particulate is to be characterized, it 
would contribute to reliability to establish by a method 
other than one involving centrifugal separations from 
homogenates that the biochemical properties in ques- 
tion are confined to the given particulate. This has 
been done in the case of desoxypentose nucleic acid in 
nuclei, since evidence for this localization has come 
not only from centrifugal separations but also from 
Feulgen studies and ultraviolet absorption observa- 
tions. The possibility remains that chemical com- 
ponents other than the one or more tested may con- 
taminate the particulate by some means, such as 
selective adsorption during the cellular homogeniza- 
tion, so that a morphologically pure fraction may 
still be biochemically impure with respect to the in 
vivo composition. 


Errors IN CHEMICAL STAINING TECHNIQUES 


The use of staining reactions in histo- and cyto- 
chemistry contributes to the greatest volume of pub- 
lished work in the entire field. Both anatomists and 
pathologists in particular have been quick to appre- 
ciate the manifold advantages of endowing the ulti- 
mate biological structures with the significance of 
their chemical constitution and function. It might be 
of interest to set up some warning posts along the 
diverse paths that cross this area. 

Specificity. The chemical specificity of any staining 
reaction must be clearly defined for it to be of service 
rather than disservice. That certain chemical groups 
are responsible for certain staining reactions is quite 
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often beyond controversy. The difficulty arises when 
different chemical groups react with the same reagent 
—e.g., as in silver stains—or when the same reactive 
«group occurs in different compounds—e.g., aldehyde 
visualized by Schiff’s reagent. In such cases additional 
evidence must be presented to establish the claim that 
a stain has resulted from the occurrence of a par- 
ticular compound or class of compounds. When this 
evidence is insufficient, no end of discussion is apt to 
develop concerning the relative merits of one possi- 
bility or another. It would be better to reserve judg- 
ment in these cases until positive conclusions can be 
justified. Some examples of the difficulties which de- 
velop when the chemical specificity of stains is open 
to. variable interpretations may be found in a recent 
paper by Gomori (4). 
Stoichiometry. It is obvious that the quantitation of 
a cellular substance in situ by a staining reaction re- 
quires that the reaction be a stoichiometrical one. The 
following consideration is given to the chances of 
achieving this end. 
A staining reaction can be expressed by the follow- 
ing equation : 
D+S8=DS, 


where D is the dye, S its substrate, and DS the stained 
substrate. It will be assumed that the stain is specific 
so that there is only one substrate for D. Applying the 
law of mass action one has: 


If K is very large the reaction can be written as 

follows : 
D+S—DS; 

i.e., it is irreversible. In this case all of S will react 
with D to give DS, as long as D is present in excess. 
The excess D can be removed by washing without dis- 
sociating DS. Thus, the amount of DS, which is the 
quantity that is determined photometrically, will be 
directly proportional to the original amount of §. 
This would be the ideal case for a quantitative re- 
action. 

If K is not very large, the following relation holds: 

(DS) = K(D) (8). 

It should be pointed out that this does not mean that 
(D8) is directly proportional to the initial concentra- 
tion of D and the amount of S present in the section, 
since (D) and (S) are equilibrium, not initial, con- 
centrations. The discussion will be simplified if it is 
assumed that (D), initial, is very great, so that the 
reaction with S will not appreciably decrease it—ie., 
(D) = (D),. We then have: 


(DS) = K(D);(8) =K’(8). 
Since (8) = (S),—- (D8), it follows: 
(DS) = (D8)], or 


(D8) 


This equation shows that, under the conditions as- 
sumed in the derivation, (DS) is directly proportional 
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to (S),;. It would then seem that a reversible reaction 
would be also satisfactory from a quantitative stand- 
point, if only the dye were present in a large excess. 
There is, however, one serious complication; the excess 
dye must be removed by washing, and even under 
standard conditions it will be difficult to attain a final 
(DS) that reflects the initial amount of 8. 

Although a strongly irreversible reaction would be 
ideal, a reversible reaction would be satisfactory if 
the dye were present in large excess, and if K were 
still relatively large. Other limiting factors, such as 
adsorption, diffusion, and imperfect accessibility of 
reagents to particular sites because of structural bar- 
riers, also contribute to the impossibility of satisfying 
the conditions for quantitation of a reversible reaction 
in situ. These factors can operate even in the case of 
an ideal irreversible reaction, and the aberrations aris- 
ing from them are, for the most part, indeterminate. 
Hence, the chances for reliable quantitation by stain- 
ing reactions are rigidly limited, although not neces- 
sarily eliminated, even when the reaction meets the 
requirements of specificity, and stoichiometry is ob- 
tained in the test tube. 

Many of these difficulties are likewise encountered 
in purely morphological studies, in which the require- 
ments for reliability are less rigorous. In this connee- 
tion Gomori (5) and Novikoff (6) have discussed 
some of the errors involved in the special case of en- 
zyme-staining. 

Chemical composition. When a chemically complex 
substance, such as a protein, is to be determined by 
the measurement of one of its constituents, such as 
tyrosine, it is assumed that the constituent represents 
a constant fraction of the complex molecule. It cannot 
be assumed, however, that the composition of the com- 
plex substance in one cell or body fluid is identical 
with that to be found in other anatomical compart- 
ments in the same organism. Thus, the proportion of 
tyrosine in a serum protein cannot be taken to be the 
same as that in the protein of a liver cell nucleus un- 
less experimental proof is supplied. In the ease of 
tyrosine, its content in serum globulin has been re- 
ported as 6.2 per cent, in serum albumin 4.8 per cent, 
and in liver nucleoprotein 3.6 per cent (7). Of course 
all the tyrosine need not be in protein, and this too 
should be taken into account. 

Another variable to be considered with respect to 
chemical composition is the effect of the degree of 
polymerization of certain dyes when bound to certain 
substances (8-10). This process will change the ab- 
sorption spectrum of the dye, the magnitude of the 
change depending on the degree of polymerization. 
The latter will depend on the relative amount of the 
dye with respect to the amount and chemical nature 
of the substrate. The first factor will result in a wave- 
length shift that will vary with the substrate concen- 
tration, and thus large deviations from Beer’s law 
will result. A metachromatic reaction would, there- 
fore, not be suitable for photometric analysis in the 
usual manner—i.e., absorption measurements at a 
fixed wavelength. It is possible that some quantitative 
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information might be obtained by measuring the de- 
gree of metachromasia—i.e., the magnitude of the 
shift of the absorption maximum, since this depends 
on the degree of polymerization, which in turn bears 
some relation to the substrate concentration. 


Errors IN MICROSPECTROGRAPHY 


The physical errors occurring in the measurement 
of any kind of electromagnetic radiation used for 
analytical purposes can be grouped into two main 
classes : errors in the instruments and measuring tech- 
nique used, and errors due to certain properties of the 
objects to be analyzed. When electromagnetic radia- 
tion is used for histo- and cytochemical analysis, the 
two groups of errors are considerably more dittieult to 
master than in the ease of absorption measurements 
on a liquid in a spectrophotometer. The theory and 
design of proper instrumentation for quantitative 
cytochemical analysis have been described for ultra- 
violet and visible light by Caspersson (11,12) and 
Thorell (13), and for x-rays by Engstrém (14). A 
general treatment of optical methods used in biology 
appears in the Transactions of the Faraday Society 
(Sept. meeting [1950]). In the present survey only 
physical errors inherent in the biological object will 
be diseussed. 

Validity of the Lambert-Beer law. In biological 
systems such as parts of cells or tissues, there are 
areas having relatively high absorptions of radiation, 
which may be either natural or induced by staining. 
The first question that arises when radiation is passed 
through a sample for analytical purposes is whether 
the Lambert-Beer law holds. In other words, is the ex- 
tinction of the radiation proportional to the produet 
of concentration and thickness of the absorber? For 
many substances the Lambert-Beer law can be tested 
in macromodel systems. The unique conditions exist- 
ing in thin slices of tissue having a high absorption 
make such macromodel tests less applicable. The test 
for the validity of the Lambert law «an, for present 
purposes, be performed by measuring the absorptions 
by sections of different thicknesses of the same homo- 
geneous tissue or cell. 

The effect of the orientation of the molecules on the 
absorption has been brought up as a cause of devia- 
tion from the Lambert-Beer law, especially when the 
amount of nucleic acid is determined at the absorption 
maximum of 260 mp (15). The reason for the devia- 
tion is that light incident to the absorber will be 
absorbed differently, depending upon the planes of 
polarization in relation to the orientation of the mole- 
cules. It has recently been shown by Ruch (16) and 
Ruch and Thorell (17) that the dichroism of fibers 
prepared from a pure solution of desoxyribonucleic 
acid is very high; extinction values of over 3 have 
been recorded. If the nucleic acids were oriented to 
that degree in tissues, large deviations from the Lam- 
bert-Beer law would result when nonpolarized radia- 
tion is used for the absorption measurements. How- 
ever, in structures where a strong orientation might 
be expected, such as in giant chromosomes from Chiro- 
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nomus or Drosophila and in muscle fibers, the- actual 
ultraviolet dichroism observed is low, and the error is 
negligible when nonpolarized light is used for the 
absorption measurements. 


Relative homogeneity of absorbing material. Other, 
greater errors occur in the absorption measurements. 
One of the most intriguing properties of the cell, or 
of biological tissue in general, is the inhomogeneous 
distribution of absorbing substance. When parallel 
x-rays are used for the estimation of cellular com- 
ponents, the inhomogeneities along the beam are 
superimposed, and thus only the inhomogeneities in 
the plane perpendicular to the beam have to be con- 
sidered. When a microscopical system is used for 
micromeasurements of absorption, the situation is 
much more complicated because of the biconical shape 
of the beam. The actual depth of focus in a high- 
power optical system is of the order of magnitude 
of about 0.5 u. Thus, inhomogeneities along the axis 
of the beam must be considered also, if histological 
sections of the usual thicknesses are used. 

A simple estimate of the effect of the inhomogene- 
ous distribution of an absorbing substance in one 
plane perpendicular to the beam gives the following 
result: The area under analysis is assumed to be 
unity, and the intensity of the incident radiation (J,) 
is uniform over this area. If there is a homogeneous 
distribution of absorbing material of concentration c 
and thickness b, the intensity of the transmitted light 
(I) ean be ealeulated from the Lambert-Beer law: 

I=I,e-*eb, where k is a constant. 


If, instead of being uniformly distributed, the ab- 


sorbing material is concentrated in a Spain, of 


the total area, there will be an area a-2) that. is 


nonabsorbing. The following expression then gives the 
intensity of the transmitted light: 


evkeab) , 

In practice the concentration of absorbing material 
is assumed to be proportional to the optical density. 
The magnitude of the error due to nonhomogeneity is 
therefore apparent if the ratio of the optical densities 
in the two eases (D and D,) is calculated: 


D 0.434 keb 


Dg 


lo 1--+4+ —ekeqh 


Fig. 1 gives the value of this ratio as a function of 
q for a number of different values of kcb. The ordi- 
nate tells how many times too small the concentration 
calculated from the absorption measurement is, com- 
pared to the true concentration. It is obvious that for 
any type of accurate absorption measurement the area 
under analysis must be quite homogeneous. One way 
to get greater accuracy is to carry out the measure- 
ments at a very high resolution and integrate them 
over the areabeing analyzed. In the determination of 


the amount of absorbing substance in a nucleus, for 
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kcb = 1.0 


© 


@ 


Fic. 1. Ratio of the optical density in a homogeneous opti- 
eal field (D) to that in an inhomogeneous field (Dq) asa 
function of the degree of inhomogeneity, in terms of the 
number of times (q) reduction in the area containing ad 
same amount of the radiation absorbing material. 
example, this procedure of arriving at a relatively 
correct value is exceedingly time-consuming. If a 
whole nucleus is measured, the errors depending on 
the inhomogeneous distribution become greater. In 
fact, all measurements of biological objects that are 
more or less inhomogeneous have a greater or smaller 
error that can be roughly estimated. The important 
point is that the measurements contain an inherent 
error that must be taken into account when interpret- 
ing the results. 

Range of extinction coefficients. In some papers 
dealing with absorption measurements of biological 
material, extinctions as high as 2 (i.e., 1 per cent 
transmission) have been reported. If the error in 
estimating the transmission is assumed to be constant, 
the error in co::centration will vary depending on the 
exponential absorption of the light, provided the 
Lambert-Beer law holds. 

The following formula has been derived by Ring- 
bom (18): 

100 de 
484 

This expression gives directly the relative analytical 
error caused by an absolute photometric error of 1 
per cent, when J, is set at a transmission of 100 on 
the galvanometer scale. The magnitude of this error 
as a function of the transmission is given in Fig. 2. 
The curve in Fig. 2 is obtained on the assumption that 
aI is 1 per cent over the entire transmission range. 
Sinee the value of dJ may vary with the instrument 
used, and even with the same instrument if a switeh 
is included to change the range of sensitivity, as in 
the Beckman spectrophotometer, the curve in Fig. 
2 must be interpreted accordingly. For example, if dl 
at a given transmission value is 0.5 per cent, the error 
would be half that indicated in Fig. 2. The best re- 
sults in absorption measurements will be obtained in 
the range of 20-60 per cent transmission, which cor- 
responds to an extinction range of 0.7-0.2. 
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A discussion of photometric error has appeared in 
recent papers by Cole (19) and Robinson (20), and 
a subsequent note by Cole and Robinson (21) indi- 
cates areas of agreement and a correction of some 
overgeneralization in the paper of Cole (19). 

Nonspecific losses of radiation. A factor that com- 
plicates many absorption measurements is the scat- 
tering of radiation. In the x-ray region the scattering 
is only a fraction of a per cent of the absorption 
and therefore completely negligible. In the visible 
and ultraviolet region, however, the increased scatter- 
ing can be a highly complicating factor when quanti- 
tative measurements of biological material are de- 
sired. There are very great difficulties in estimating 
the radiation scattering in parts of cells, ete. (22). 
Attempts at applying Rayleigh correetions in the 
ultraviolet region, based on measurements at longer 
wavelengths, cannot be very successful, since the 
magnitude of the exponent of the wavelength cannot 
be predicted. It is also difficult to estimate the pro- 
portions of the inherently reflected and scattered 
radiation. 

Thickness of radiation absorbing structure. Finally, 
another complicating factor should be mentioned. De- 
pending on the different methods used to prepare 
samples for microspectrography, the thickness of the 
absorbing layer may vary from point to point in the 
sample. In comparing amounts of substances in dif- 
ferent parts of cells the thickness must be known. 
At present there is no easy method for a very exact 
determination of the thickness of ordinary histological 
sections. The usual technique of focusing with a 
microscope on the upper and lower surfaces may not 
be reliable, since the movement of the tube is not a 
linear function of the fine screw motion in many 
microscopes. For a high-power optical system, NA 
1.30 and a total magnification of 1,000, the depth 
of focus is about 0.5 u (24). In estimating the thick- 
ness of a section, the maximal error in this case would 
then be 1.0 ». The error can be diminished by per- 
forming a great number of measurements and treat- 
ing the results statistically. 

Interference methods have also been proposed for 
measuring the thickness of microtome sections. For 
that purpose flat surfaces are required, and these are 
found only in the tissue-free areas of embedded sec- 
tions, The thickness of the section at a tissue-free 
area, however, may not be the same as that at the 
point where the structure to be investigated is found. 
For structures lying near the edge of the section and 
adjacent to the tissue-free edge of the embedding 
medium, the method may be applicable. Furthermore, 
absorption measurements of x-rays, a-rays, or B-rays 
may be used in a tissue-free area of the section for 
the determination of thickness, but these methods will 
have the same limitations as the interferometric pro- 
eedure. 

Shadow-casting at oblique angles can be used for 

*After this manuscript was submitted for publication a 


note by Glimstedt and Hakansson (23) appeared on the me- 
chanical measurement of thickness in histological sections. 
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the determination of the thickness of a specimen close 
to the edge of a section, but not for structures near 
the center. For isolated cells or structures, as in blood 
smears and squash preparations of chromosomes, 
shadow-casting can be utilized for the determination 
of thickness. However, the necessity of performing 
the shadow-casting in high vacuum excludes the use 
of the method for living cells. 

Thickness measurements may be avoided altogether 
if the results of absorption measurements are referred 
to dry weight per unit area, as determined by x-ray 
absorption. 

This discussion has dealt only with physical errors 
in microspectrography, but one important source of 
error of a chemical nature should be pointed out, 
nantely, the error resulting from the effect of certain 
radiations on cellular compounds to be analyzed (25, 
26). For example, ultraviolet absorption by solutions 
of pentosenucleic acid decreases with time because of 
the breakdown of the molecules by radiation. In any 
given case it would be necessary to establish that the 
time of exposure to the radiation during measurement 
was such as to confine the error to an allowable known 
range. 

There is an attitude prevalent in some circles that, 
although spectrophotometriec measurements on stained 
tissue admittedly cannot give data regarding absolute 
quantities of chemical constituents in given cases, they 
still may offer reliable “semiquantitative” or relative 
values. This would be acceptable if the order of mag- 
nitude of the error were established by objective 
means and proved to fall within justifiable limits. 


From the foregoing it is apparent that uncertain- 
ties exist in both the attempts at localization and 
quantitation of chemical constituents in cells and 
tissues. Errors arise from the artificial conditions im- 
posed by fixation, dehydration, and embedding and 
staining procedures, as well as from those attending 
the techniques used for the separation of cellular 


% rel. anal. error 
1% abs. photomet. error 
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Fic. 2. Relative analytical error for an absolute photo- 
metric error of 1 per cent as a function of the percentage 
of transmission. 
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particulates, but within limits. these errors ‘can be 
minimized. The questions of specificity, stoichiometry, 
and variable chemical composition as applied to stain- 
ing reactions must also be considered with respect to 
the errors of quantitation in situ that. may result from 
these factors. 

With reference to errors inherent in microspectrog- 
raphy as practiced in histo- and cytochemistry, the 
validity of the Lambert-Beer law does not appear to 
be threatened by the degree of orientation of the 
molecules in most biologicai materials. However, the 
relative inhomogeneity in the distribution of absorb- 
ing substances introduces an error that can be signifi- 
eant. Reliable measurements are possible only in a 
well-defined extinction range, and nonspecific losses 
of radiation in some cases can be serious in the visible 
and ultraviolet region. The determination of the thick- 
ness of a cellular sample for analytical purposes 
likewise presents difficulties, and the chemical effects 
of radiation used for absorption measurements cannot 
be ignored. 

From these considerations, it appears unwise to 
accept, too literally, the localizations of chemical sub- 
stances in finer cellular structures as indicated by 
staining reactions. Furthermore, little reliability can 
be expected from attempts at quantitation in situ by 
means of microspectrography of stained structures in 
much biological material. Reliable localizations of 
chemical substances can be obtained in unstained ma- 
terial by microspectrography in the ultraviolet and 
x-ray regions. However, the errors of inhomogeneous 
distribution of the radiation-absorbing substance, 
nonspecific radiation losses, and chemical effects can 
gravely interfere with quantitative work in the ultra- 


violet. X-ray absorption, as it has been employed, is 
affected less by these factors, and its use can yield 
reliable quantitative. data, as well as true morphologi- 
cal patterns. 
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Technical Papers 


Oxygenation of Blood by Isolated Lung 


George R. Gerst, Jacob Grossman, 
and Adrian Kantrowitz* 


Montefiore Hospital, New York 


Recent progress in intracardiac surgery has necessi- 
tated the diversion of blood from that side of the 
heart, usually the left, involved in the operative field. 
This has been accomplished by the use of mechanical 
pumps (1), which have short-circuited blood from the 
area. However, future advances in major intracardiac 
operative procedures—i. e., repair of septal defects— 
may well involve the diversion of blood from all 
chambers of the heart (except that to the coronary 
vessels). Although most of the technical difficulties 
governing the artificial propulsion of blood have been 


1 The authors wish to express their appreciation to A. 8. 
Buchberg for his technical aid. 


overcome, that of insuring adequate oxygenation per- 
sists. 

Previously proposed methods of oxygenating blood 
in vitro in an extracorporeal blood circuit involving 
either mechanical mixing of blood with oxygen (2) 
or intravenous introduction of chemical oxidants (3) 
have proved unsatisfactory. 

Although older isolated heart-lung preparations as 
a rule operated far below physiological efficiency, 
pulmonary oxygenation was well maintained. It oe- 
curred to us, therefore, that an isolated donor lung, 
functionally attached to a mechanical propulsive unit, 
would successfully oxygenate venous blood pumped 
through it without the disadvantage of the foaming or 
hemolysis of red blood cells associated with the use 
of artificial oxygenators. 

To verify this point, the heart and lungs of a cat 
were removed following death by exsanguination. No 
attempt was made to maintain sterility of the opera- 
tive field. As previously described by one of us (4), 
the pulmonary artery and veins of one side were 
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cannulated and the opposite pulmonary vessels tied 
off. A tracheal cannula was inserted and attached to a 
source of oxygen under intermittent positive pressure. 
The animal’s blood was placed in a reservoir kept un- 
der slight negative pressure by the action of a rotary 
pump (5), and circulated through the isolated lung, 
which was inflated 12 times/min by positive pressure. 
No effort was made to keep the lung at body tempera- 
ture. High oxygen content of the blood was promptly 
achieved and maintained for periods of 60-90 min. 

To test further the ability of the removed lung to 
oxygenate blood, the circulating system was stopped 
and the blood replaced by intensely cyanotic blood 
from another animal. The pump was then started 
again, and blood samples withdrawn from the pulmo- 
nary veins at 5- to 10-see intervals. These were ana- 
lyzed for oxygen content by the Scholander syringe 
method. The results of two experiments are graphi- 
eally depicted in Fig. 1. 

From the results shown, it is evident that the blood 
was completely oxygenated during a single passage 
through the isolated lung. In the case of the second 
procedure illustrated, the reservoir was kept at an 
abnormally high negative pressure, resulting in gross 
pulmonary edema sufficient to produce considerable 
frothy secretion in the tracheal cannula. Despite this 
limitation, oxygenation, although less complete than 
usual, was rapidly achieved and maintained. 

The results indicate that the isolated lung, up to 90 
min after removal from the body, and not subjected 
to any special care or treatment, is capable of oxygen- 
ating blood rapidly flowing through it. Certain limita- 
tions remain as yet undetermined. These include the 
longest interval following removal during which fune- 
tion is retained, the maximal blood flow permitting 
efficient oxygenation, and the maximal duration of 
function under mechanical propulsion. Whether the 
isolated lung releases any noxious substances that 
may injure an intact animal is as yet unestablished. 

Further application of this form of oxygenation to 
experimental, and presumably clinical, surgery in- 
volves several hemodynamic considerations. It is ques- 
tionable whether a single propulsive mechanism will 
maintain normal pressures and flow through the 


Tune, Seconds 
Fic. 1. Rapid oxygenation of deeply cyanotic blood circu- 


lated through an isolated lung receiving oxygen under inter- 
mittent positive pressure. @—Expt. 1; O—Expt. 2. 
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greater circulation and allow sufficient residual pres- 
sure to maintain adequate flow in the pulmonary bed, 
especially since aeration is accomplished by positive 
rather than negative pressure. Since a second pump 
may be necessary, analogous to the two sides of the 
heart, the problem of maintaining equal outputs of 
the two pumps will arise. 

These factors are of future concern. Of interest is 
the fact that a relatively simple use of a natural oxy- 
genator—an isolated lung—may make possible the di- 
version of blood from the heart. For the physiologist, 
it may permit more efficient perfusion of isolated or- 
gans for the investigation of their functions. 
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Duration of Action of Residual DDT 
Deposits on Adobe Surfaces 


W. G. Downs, E. Bordas, and L. Navarro*? 
The Rockefeller Foundation, New York 


Observations made in different countries on the 
effectiveness of DDT residual deposits in anopheline 
control reveal that far from uniform results are ob- 
tained by different workers. Causes for this lack of 
uniformity may rest in several factors. The mosquito 
species being studied is undoubtedly an important 
factor, or at least a confusing one, since species differ 
markedly in habits, including house-resting habits, 
and also possibly may differ in response to minimal 
exposures to DDT. Observations of Muirhead-Thom- 
son (1, 2) with Anopheles gambiae, for example, do 
not parallel observations of Wharton and Reid with 
A, maculatus (3), Swellengrebel and Lodens with 
A. aconitus (4), Bertram with A. minimus (5), or 
Downs and Bordas with A. pseudopunctipennis (6). 
Another factor of undoubted importance is the surface 
on which the DDT is being sprayed. Clapp et al. (7), 
Sundararaman and Peffly (8), and Maier et al. (9) 
have shown that surfaces of different construction 
materials commonly used in the tropics will retain 
DDT activity for varying periods of time. 

Soil, as sun-baked adobe bricks, or as a plastering 
mixture of wet soil alone, or wet soil mixed with sub- 
stances such as straw or manure, and applied over a 
wall of woven reeds or branches (bajareque) is a very 


1 The studies and observations on which this paper is based 
were conducted under the auspices of the International Health 
Division of the Rockefeller Foundation with the cooperation 
of the Ministry of Health of Mexico. 

2 Grateful acknowledgment is made of the help and advice 
given by J. Pitner and other personnel of the Soils Labora- 
tory of the Rockefeller Foundation Agricultural Program in 
Mexico in the chemical analyses of the soil samples, and to 
R. Bradfield for suggesting the technique for determination . 
of Fe in the form of free oxides. 
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common construction material in the tropies: Clapp 
et al. (7), using panels made from an alluvial clay, 
and Sundararaman and Peffly (8), using panels made 
from clay-cowdung mixtures, noted that the DDT 
rapidly’ lost its effectiveness on such a surface, and 
observations from many regions of the world, in- 
eluding those of Muirhead-Thomson in West Africa 
(2), Maier et al. in Venezuela (9), and Gaud et al. 
in Morocéo (10), indicate that they observed a loss 
of DDT activity in a period of a few weeks or months. 
Puri in India (11) noted that the loss of activity may 
vary considerably in different regions of the same 
country. 

Earlier observations reported from Mexico by 
Downs et al. (12) showed that with some adobes there 
was evidence of persistence of DDT activity for a 
period of years, and results of investigations of this 
problem are here reported. 

In our experiments, adobe bricks from different 
regions of Mexico. were obtained. These »bricks con- 
tained addéd ‘straw or sand reinforcement as used in 
the region. Four soils were-selected, one from Mixquic, 
Distrito Federal, derived from lake-bottom loamy soil 
with high organie matter content; one from Acatlipa, 
Morelos, of sandy. clay; one from the delta of the 
Rio Coyuea, Guerrero, of deltaic deposit, and one from 
Tuxpan, Michoacan, of a red, clayey soil. All these 
regions are malarious. DDT water-wettable powder 
(Santobane #50 W, Monsanto Chemical Company) 
was sprayed on the bricks at a rate of about 200 mg 
DDT/sq ft. The approximate amount sprayed on 
each brick was determined by quantitative chemical 
analysis (using an alkali dehydrochlorination method) 
of deposits on filter papers placed at each side of the 
brick. For the biological tests colony-reared A. aztecus 
and A. albimanus were employed. Some 15 mosquitoes, 
anesthetized with CO,, were placed on the surface to 
be tested, under a Petri dish containing a wad mois- 
tened with sugar solution, and left for exposure 
periods of 15 min and 1 hr. After exposure the mos- 
quitos were again anesthetized and transferred to a 
clean sheet of paper under a Petri dish with a wad 
of sugar solution, and were held for 23 hr. Mortality 
was recorded at 15 and 30 min and at 1, 2, and 24 hr 
after exposure. All tests were rigidly controlled, both 
with parallel runs on unsprayed bricks and with runs 
on cloth’ pariels treated with accuratély determined 
deposits (10, 25, 50, and 100 mg/sq ft) of 75% para- 
para’ isomer of DDT, deposited on the cloth panels 
from an acetone solution. Duplicate runs were made 
at each testing period. 

Soil analyses-were matieas follows : pH determined 
with Beckman potentiometer on a fresh 50% water 
suspension of soil; soluble chlorides by washing a 10-g 
sample of soil with hot water several times in a Buch- 
ner funnel and determining the chlorides by the Vol- 
hard method; base exchange capacity using the tech- 
nique of the Association of Official Agricultural Chem- 
ists (13). Total calcium and total aluminum were 


determined after alkaline fusion. Fe was determined, 


by three different procedures: first, after alkaline fu- 
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sion, to determine total Fe; second, after hot concen- 
trated HCl extraction, to determine total extractable 
Fe present in the form of oxides and hydrated sili- 
cates; and, third, a method using nascent hydrogen re- 
duction in a concentrated oxalate medium, as described 
by Jeffries (14), to determine Fe present in the form 
of oxides only. Soils extracted by the latter technique 
were tested for catalytic dehydrochlorination of DDT 
and were found to have lost about 90% of their 
catalytic activity. 

The technique for determining the breakdown of 
DDT by different soils is a modification of the tech- 
nique developed for determining catalytic dehydro- 
chlorination of DDT by Fleck and Haller (15). Meas. 
ured amounts of DDT and soil are placed in a U-tube, 
immersed in an oil bath at 130° C, and clean, dry air 
blown across and collected in a beaker of water, agi- 
tated by a mechanical stirrer, and with phenolphtha- 
lein added as indicator. Decinormal solution of KOH 
is added from a burette, and the evolution of HCl 
plotted against time. A détailed' report’ of this teeh- 
nique will be published at a later date. 

Results of biological tests are summarized in Fig. 1. 
It is evident that there is a very marked difference in 
duration of effectiveness of the DDT residual deposit. 
Soil from the Distrito Federal has allowed the DDT 
to retain a high degree of activity for nearly 3 full 
years, and is still active at time of this writing. Soil 
from Morelos held activity for a year and more, 
whereas the soils from Guerrero and Michoacan inae- 
tivated the DDT in 3-6 months. 

When these soils were tested to determine their 
activity in catalyzing the breakdown of DDT (75% 
para-para’ isomer) at 130° C, the same relationships 
were observed (Fig. 2). The soil from the Distrito 
Federal does not initiate a reaction at all in 3 hr; the 


LOCALITY ; .ST. YEAR | 2ND, YEAR | 3RD. YEAR | 


MIXQUIC 
DisT. FED, 


MORELOS F— tf 6 BRICKS 

coruca 
DE BENITEZ BRICKS 
ruxpan 
BRICKS 
5D 


KEY TO SYMBOLS: 
DATES OF TESTING 
(PARA INTERVAL BEFORE FIRST TEST 
GMB 15 MIN. EXP.: 100% MORTALITY 
HOUR EXP.: 100 % MORTALITY 
HOUR EXP,: ¢100% MORTALITY 


HOUR EXP.: NO MORTALITY 
24 HOUR HOLDING PERIOD IN ALL TESTS 


Fic. 1. Duration of action of residual DDT on adobe sur 
faces. 
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soil from Morelos initiates a reaction which decom- 
poses about 10% of the DDT; the soil of Guerrero, 
areaction which decomposes about 20% of the DDT; 
and the soil from Michoacan, a reaction which decom- 
poses about 90% of the DDT. All evidence to date 
shows that the undecomposed residue of DDT remains 
active, thus indicating that a soil can be saturated, 
and after this saturation point is reached, undecom- 
posed DDT remains and may accumulate with re- 
peated sprayings. Experiments using varying propor- 
tions of DDT and soil will be reported in a later pub- 
lication. 

Chemical analyses of the soils (Table 1) reveal that 
those soils which catalyze the decomposition of DDT 
most effectively are the soils highest in Fe and Al. 
Alkalinity of the soils would not appear, from these 
results, to. be a significant factor in catalyzing the 
DDT breakdown, nor does it appear to be related to 
adsorptive properties of the soils, as measured by the 
hase exchange capacity. 

Fleck and Haller (15) showed earlier that Fe and 
Al catalyze the decomposition of DDT. It is reason- 
able to assume from the above data that these~sub- 
stances, in complex and active form in the soil, are 
responsible for the phenomenon here reported, al- 
though the action of ether, undetermined substances is 
not necessarily excluded. 

Tests run in our laboratory with FeCl, and AICI, 
added to the DDT in the reaction tube indicate that 
FeCl, catalyzes the decomposition of DDT at a very 
much faster rate than AICl,, and that for a given 
concentration of catalyst, FeCl, will decompose much 
more DDT than will AICl,. Apparently, therefore, Fe 
in the soil plays a much more important role than Al 
in catalyzing the decomposition of DDT. Tests using 
FeCl, have shown that very small amounts of Fe are 
necessary for the reaction (1 molecu.e of Fe will cata- 
lyze the decomposition of approximately 160 mole- 
cules of DDT, the reaction finally stopping, appar- 
ently as a result of accumulation of DDT decompo- 
sition products). In the ease of soils, we have found 
that 50 mg of soil (Guerrero #1) will decompose only 
10 mM of DDT, whereas the total amount of Fe 
present in the same soil should account for approxi- 
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mately 30 times this amount.-It-is therefore our de- 


duction that only a small fraction of the Fe present 
in the soil is available in active form to catalyze this 
reaction. The figures for Fe in the form of oxides more 
closely parallel the data on catalytic activity of soils 
than do the figures for total Fe and for hot HCl ex- 
tractable Fe. This, plus the observation that soils ex- 
tracted by the method of Jeffries have lost most of 
their catalytic activity, leads to the conclusion that it 
is the readily available iron oxide fraction of the soil 
that is responsible for the catalytic activity. 

Demonstration of the marked variability in the ac- 
tivity of different soils in catalyzing the decomposi- 
tion of DDT may well help to explain some of the 
divergent reports on DDT action appearing in the 
literature. 

The method for determining the reactivity of dif- 
ferent soils is of potential importance in the rational 
planning of malaria control campaigns. A given soil 


TABLE 1 
CHEMICAL ANALYSES oF SOILS DirreRENT REGIONS OF MEXICO* 
Fe 

Loss Base Soluble Ex- 

Hu- on ex- ehlo- Silica Total Total Hot tenet 

, midity  calei change rides (per Ca Al HCl ‘ 

Beil (per nation pH capacity (per cent (per (per extract 

cent) (per (mEq/ cent cent) cent) aut) (per (per 

cent) 100g) Cl-) cent 

Fe) Fe) 

Distrito Fed- ‘ 

eral #1 9.67 17.2 8.33 48.0 0.06 42.9 3.67 9.9 7.13 1'8 0.74 
Morelos #1 4.66 4.5 7.45 16.4 0 54.6 1.75 6.67 17.0 2.54 1.29 
Guerrero #1 1.11 5.02 8.30 16.7 0 39.2 0.71 12.7 19.2 5.7 165 
Michoacan #1 6.21 11.3 6.75 17.2 0.004 41.5 2.57 7.2 25.7 11.5 9.29 


* All percentages are referred to dry weight of soil. 
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ean be tested in 3 hr, eliminating the need for.more 
time-consuming chemical analyses, and up to four 
soils can easily be tested at the same time, by suitable 
arrangement of the apparatus. At present, soils from 
every town receiving DDT residual spraying in Mex- 
ico are being analyzed and classified. 

The problem of very rapid decomposition of DDT 
when in contact with some soils demands the develop- 
ment of a practical method to avoid such decomposi- 
tion. Laboratory tests we have made of the duration 
of DDT residual deposits on whitewashed surfaces 
confirm the observations of Maier et al. (9) and of 
Hadjinikolau and Busvine (16) that such surfaces 
retain DDT activity for relatively long periods of 
time. Hadaway and Barlow (17) report rapid loss of 
DDT activity on whitewash when sprayed with kero- 
sene solutions and emulsions. The whitewash they used 
contained Fe (caleulated as 2.6% Fe,0,). Further 
work of Barlow and Hadaway (18) with suspensions 
of water-wettable powder gave much better results. 
Furthermore, Clapp et al. (7) show that adding salt 
to the whitewash mixture lengthens the time of action 
of the DDT. It is probable that Maier’s recommenda- 
tion that walls be whitewashed before being sprayed 
with DDT will provide a solution to the problem pre- 
sented, provided that whitewashes with low Fe con- 
tent are used. A field trial of this hypothesis is now 
under way at Tuxpan, Guerrero. A search is also 
being made for substances which, when mixed directly 
with the DDT suspensions in the spray tanks, may 
inhibit the rapid decomposition of the DDT through 
inactivation or blocking of the catalyst, and still be 
cheap enough to be used in control campaigns. 

Here it may also be remarked that DDT-kerosene 
solutions applied to adobe not only will carry the 
DDT in solution deeper into the adobe, out of effective 
range as a contact insecticide, but will also place the 
DDT in much closer contact with the Fe in the adobe 
than when DDT suspensions are used. This may help 
in clarifying further the relative inefficiency of such 
DDT-kerosene solutions, reported earlier by Barlow 
and Hadaway (18). 

The reported observations may also have a bear- 
ing on problems presented by the use of DDT in 
agriculture. Detoxification of DDT-poisoned soils by 
dilute FeCl, solutions is a possibility. 


Addendum: Since this manuscript was submitted 
for publication a paper describing the change in phys- 
ical status of DDT applied to mud surfaces has ap- 
peared (19). We have also observed this phenomenon, 
including the loss of DDT activity biologically long 
before it disappears chemically. We feel that sorption 
is the first step in the process of catalytic decomposi- 
tion. Sorption, in soils high in iron, takes place very 
rapidly (in Michoacan #1, 7 days for a 250 mg/sq ft 
deposit of DDT), and the reaction of catalytic de- 
composition at normal environmental temperatures 
delays for weeks or months. The reaction of catalytic 
decomposition at 130° C affords a rapid method for 
foretelling the capacity of a soil for inactivating DDT. 
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A Simple Humidifying System for a 
Small High-Humidity Room* 


James H. M. Henderson and David L. Hunt? 


The George Washington Carver Foundation and 
the School of Mechanical Industries, 
Tuskegee Institute, Alabama 


In attempting to construct and set up an Avena 
assay room,* the problem of producing and maintain- 
ing constant humidity at abnormally high levels (80- 
90% relative humidity) is one of primary considera- 
tion. In addition, the room must be thermostatically 
controlled (24°-26° C). Therefore, any method of 
humidification involving the use of heat, such as heat- 
ing coils in a water bath, must fall within the range 
of the temperature tolerance (1°-2° C). In order to 
avoid the possible difficulty that the latter method 
poses, a simple, nonheating humidifying system was 
devised. A spray-atomizer-type humidifier, designed 
for a room of about 500 cu ft, was used. 

The humidifier (Fig. 1 and Fig. 2, D) was eon- 
structed from No. 28 gauge galvanized iron, by lock- 
ing and soldering. The baffle and top bracket, the 
latter of which holds the humidifier to the ceiling, 
were riveted onto the cylinder. A metal lip extends out 
(Fig. 1, B and C) from the front at the base of the 
opening. The purpose of this is to eatch occasional 
drops of water that collect because of the direction of 
air flow, on the top edge of the front opening; it also 
serves to force the misty vapors upward, allowing for 


1This work was supported by The Damon Runyon Me 
morial Fund for Cancer Research, Inc. 

*The authors wish to extend thanks to M. Brymer, Sheet 
Metal Division, for assistance in construction ; to George 4. 
Reed, research engineer of Tuskegee Institute, and to M. Love, 
architect, for assistance in design and drawings, respectively. 

3A darkroom for the specific bioassay determination of 
plant auxins, using the Went Avena technique. 
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more efficient and uniform dispersion. An access door 
(Fig. 1, C) is provided for alterations or for regu- 
lating the spray while the system is in operation. This 
opening is made leakproof by sealing off with a rubber 
or cork gasket and screwing tightly into place. An 
exeess water outlet is provided for the runoff water 
(Figs. 1 and 2). 


Fie, 2. 
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The atomizer runs from a normal wall outlet, using 
3/8” galvanized pipe with a valve (Fig. 2, A) (needle 
valve preferably) to adjust the flow. (A fine to 
coarse screen may be placed ahead of the valve to 
eliminate debris from clogging the valve.) Interspaced 
between the valve and the spray is a solenoid valve 
(Fig. 2, B), controlled by a Minneapolis-Honeywell 
humidistat (No. H63A), which maintains relative 
humidity within +2%. The atomizer used in this in- 
stance is a brass jet made for an oil heating furnace 
at oil pressures of 100 lbs, fitted with a fine brass 
sereen cylinder contained in a cartridge just in front 
of the very small aperture (ca 0.01” in diam). Any 
atomizer-type nozzle may be used as long as the parti- 
cle size of the water spray is not too large and the 
spray pattern is uniform and, preferably, wide-angled. 

A small, 110-115 v, 8” fan (Fig. 2, C), for cireu- 
lating the air around the room, as well as for forcing 
the spray vapors out into the room, is placed about 
15 in. to the rear of the humidifier. This fan, which 
is of the type generally used as part of the freezing 
unit in refrigerators, runs continuously. A similar fan 
(of opposite rotation for suction) is placed over the 
door; this fan pulls fresh air into the room by way 
of a louvred vent (ca 6” x 8’’) located near the floor on 
a side wall near the rear of the room and forces it out 
through a similar vent over the door and close to the 
ceiling in the front of the room. The fan is located 
on the outside of this latter vent. This system renews 
the air in the room at a relatively slow rate; as a 
consequence no drafts or currents occur that are 
obvious to the operator or that in any noticeable way 
affect the plants. 

In this particular setup no constant temperature 
controls are needed, since the incoming air is already 


| 
h- 
| | 
ly 
it- 
ge B 
to 
od 
aS 
ed 
p A. 4 
ove, 
263 ; 


controlled by a thermostat in the outside room such 
that the Avena room is maintained at 25° C (+1°). 
If it were necessary to thermostat the room, it could 
be done easily by installing in place of the small 8” 
fan behind. the humidifier, a blower-type electric 
heater in conjunction with a thermostatic control. 

In the present situation when the relative humidity 
drops below 84%, the humidistat closes and magne- 
tizes the solenoid which opens the valve, allowing the 
atomizer to begin spraying. The system cuts off at 
88% relative humidity. The rate of spray is con- 
trolled by the valve in the water line. With the pres- 
ent valve type (normal gate valve), when the water 
comes through at full pressure (ca 45#), the spray is 
on a 4-min on, 20-min off cycle; with the valve cut 
down about two thirds ‘the spray is on’ a“10+min -on, 
18-min off cycle. Thus, by controlling either the valve 
opening or the size of the spray aperture, one might 
obtain several humidity ranges and schedules. 

The best index of the efficiency of this humidifying 
system, which next to. the absence of light is probably 
the most critical factor in the construction and opera- 
tion of an Avena room, is the response of the Avena 
seedlings and the coleoptiles in the assay itself. This 
has proved excellent. The plants follow the usual 3- 
day schedule and at the end of this period are between 
20-30 mm tall and, most importantly, are not tough, 
fibrous, or brittle when pulled. A novice at the art of 
Avena assaying has run the test over a period of more 
than 12 weeks, involving more than 25 runs with 
about 120 plants per assay. The loss of plants due to 
decapitation or pulling of primary leaf has been less 
than 100 plants out of roughly 3,000, or about 3%. 
Originally, standards* of 25 and 50 y/1l were used, 
but it was found that 50 y/1 gave consistently limiting 
curvature (> 20°) and averaged 20°. The average of 
11 standards at 25 y/1 was 16°, with 3 of these exceed- 
ing 20° curvature. It was decided then to use stand- 
ards at 20 and 10 y/l. These have proved satisfactory, 
giving an average of 16° for 20 y/l and 10° for 
10 y/l. It is obvious that even 20 y/l produces some 
limiting curvatures. This indicates good sensitivity of 
the plants. On this basis, it is probably valid to say 
that the conditions of the room, of which humidity is 
the prime control, are quite satisfactory. 


4In-all cases these are 12 single plants to a row; Le., to 
each sample or concentration of auxin. 


Competitive Action of 2-Thiouracil and 
Uracil in AAF-induced Cancer 
of the Liver* 


K. E. Paschkis, A. Cantarow, and J. Stasney 


Division of Endocrine and Cancer Research, 
Jefferson Medical College, Philadelphia, Pennsylvania 


We have shown previously that the incidence of 
cancer of the liver induced in rats by feeding the 
carcinogen 2-acetylaminofluorene (AAF) is signifi- 


2This work was supported by a grant-in-aid from the 
American Cancer Society upon recommendation of the Com- 
mittee on Growth of the National Research Council. 
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cantly decreased by simultaneous administration of 2. 
thiouracil (1). Kidder et al. have shown that in the 
animal microorganism Tetrahymena geleii 2-thiouraeil 
acts as an antagonist to uracil and inhibits growth 
(2). Mammals differ from Tetrahymena geleii in their 
requirement for pyrimidines and purines, the latter 
being unable to synthesize these substances, whereas 
the former can (3). 

' In some respects the requirements of mammalian 
eancer cells resemble those of Tetrahymena geleii 
rather than those of normal mammalian tissue; cer- 
tain guanine analogs competitively inhibit growth of 
Tetrahymena geleii and mammalian cancer, but not of 
normal mammalian tissue (4). It was therefore con- 
sidered of interest to determine whether the action of 
2-throuracil in. inhibiting AA-F-indueed liver tumers 
might be due to competition with uracil. 

It was not felt desirable to incorporate uracil in the 
diet because the acceptance of such food by the rat is 
poor; the animals would therefore not receive uniform 
quantities of either uracil or carcinogen. Consequently 
the uracil was administered by stomach tube in aque- 
ous suspension stabilized with glycerin. 

Kidder et al. (2) found the uracil: thiouracil in- 
hibition index to be 100 in Tetrahymena geleii. On this 
basis, assuming the absorption of thiouracil from pel- 
lets to be 5-10 mg per day in the rat (5), the daily 
uracil requirement would be 500-1,000 mg. This 
amount of uracil proved to be too toxic, but 250 mg 
daily was tolerated by some animals, although the 
mortality was high even at this dosage level. 

Four groups of male rats (Wistar descendants) 
were studied; all animals received AAF, incorporated 
in a cornmeal diet in a concentration of 0.03% (6). 
Group I received no additional treatment. Group II 
received one pellet (214 mg) of thiouracil,? implanted 
subeutaneously, every 2 weeks (5). Group III re- 
received 250 mg uracil by stomach tube once daily, 6 
times per week. Group IV received both thiouraeil 
pellets and uracil. This regime was continued for 9 
days, after which time all animals were transferred to 
a stock laboratory diet (Purina dog chow). It is 
known that exposure to this carcinogen for 90 days is 
sufficient to induce carcinoma (7). Animals were sac- 
rificed and examined at various intervals up to 415 
days. 

In a second experiment, two groups of male rats 
received thiouracil in drinking water (0.05%). One 
half the animals received 250 mg uracil by stomach 
tube once daily, 6 days per week; all animals received 
a stock laboratory diet (Purina dog chow). All wer 
killed after 35 days, the thyroid was dissected and 
weighed rapidly on a Roller Smith torsion balance, 
fixed in Bouin solution, and examined histologically. 

Animals receiving AAF alone (Group I) showel 
severe liver changes (Table 1). The previously re 
ported protective influence of thiouracil (1) was ev- 
denced by the occurrence of hepatoma in only ome 
of 16 animals (Group II). Simultaneous administre- 


2The thiouracil pellets were supplied by the Lederle Lab 
oratories through the courtesy of St. M. Hardy. 
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TABLE 1 


Liver CHANGES INDUCED BY AAF; INFLUENCE 
oF URACIL AND THIOURACIL 


Liver 
changes Mean 
No. Dura- (hepa- liver wt* 
ani- tion tomas (g/100g 
mals (days) and bod 
cholan- wt) 
giomas) 
Group I 9 310-409 9 6.6 +0.71 
AAF 
Group IT 16 385-415 1 3.7 + 0.23 
AAF and 
thiouracil 
Group III 5 407 3 6.5 + 1.98 
AAP, thiouracil, 
and uracil 
Group IV 5 385-409 5 8.2+1.41 
AAFP, and uracil 
* Standard = 4 
andard error 


tion of uracil appeared to overcome this protection, 3 
of 5 animals so treated showing marked liver changes 
(Group III). The protective action of thiouracil is 
reflected also in the liver weights, which indicate 
roughly the extent of liver changes induced by AAF. 
The mean liver weight of animals receiving uracil and 
thiouracil simultaneously (Group III) was the same 
as that of the animals treated with the carcinogen 
alone (Group I). Those given uracil and AAF 
(Group IV) exhibited the highest liver weights, sug- 
gesting that uracil intensifies the effect of the carcino- 
gen on the liver. 

The thyroid hyperplasia induced by thiouracil was 
not inhibited by simultaneous administration of uracil 
(Table 2). The thyroid weight and the histologic pic- 
ture did not differ in the two groups. 


TABLE 2 


THYROID WEIGHT OF RATS TREATED FoR 35 DAYS WITH 
THIOURACIL, AND WITH THIOURACIL PLUS 
URACIL, RESPECTIVELY 


Mean 
No. thyroid 
animals we ) (ng/100 
g body wt) 

Group I 9 32.7 14.2 
Thiouracil 

Group IT 11 30.3 14.4 
Thiouracil 

and uracil 


In a previous communication (1) the question was 
discussed as to whether the effect of thiouracil in 
counteracting the hepatic carcinogenic effect of AAF 
might be dependent upon the induced hypothyroidism. 
The present observation that uracil, in the dosage em- 
ployed, does not prevent the thyroid hyperplasia in- 
dueed by thiouracil, whereas it almost completely 
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overcomes thiouracil protection against the hepatic 
carcinogenic action of AAF, lends additional support 
to the view that this “anticarcinogenie” action of 
thiouracil is not due to the induced hypothyroidism. 

The findings suggest the possibility that uracil may 
be utilized by, and be a nutritional requirement for, 
liver cells exposed to the carcinogenic action of AAF, 
and that thiouracil may act as an antimetabolite un- 
der these circumstances, as it does in Tetrahymena 
geleii (2). Further experiments based on this working 
hypothesis are in progress. 
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Homologous Mechanism of Bactericidal 
Action and Gram-Staining 


Roland Fischer* and S. Seidenberg 


Department of Biology, University of Ottawa, 
Ottawa, Canada, and Hygienic Institute, 
University of Basel, Basel, Switzerland 


As has recently been shown (1), a positive correla- 
tion exists between the affinity to wool of water-soluble 
substances and their antibacterial effect. Further ex- 
periments (2) have specified this correlation as fol- 
lows: the higher the affinity to wool of a water-soluble 
substance at pH 7, the higher is its bactericidal action. 
This correlation can be demonstrated for chemically 
different compounds within the anion-active and the 
cation-active series, respectively. Finally, comparative 
study of 18 chemically different compounds (3) has 
led to the conclusion that the affinity to wool of a 
water-soluble substance is a measure of the bacteri- 
cidal action against gram-positive bacteria. Some ex- 
amples are given in Table 1. 

Thus it is possible to predict the bactericidal effect 
against gram-positive bacteria of water-soluble, ther- 
mostable compounds by the determination of their 
affinity to wool. This determination (3) is carried 
through by treating one g of wool with 50 ml of a 
neutral aqueous solution of 0.2 g of the compound in 
question at 90° C for 10 min and weighing the wool 
sample before and after treatment to 10~ g. 

If wool is degraded with 0.15 N Na,CO, at 80° C, 
first there is a diminution of the basic groups, followed 
by a “neutralization” of the wool proteins, and finally 
there is a prevalence of the acid groups. In accord- 
ance with these steps of degradation, anion-active 
(acid) compounds show a decrease in their affinity to 
wool, whereas with cation-active (basic) compounds 
an increase in their affinity is found. 


1 Present address: Division of Applied Biology, National 
Research Council, Ottawa, Canada. 
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* TABLE 1 
Minimum 
Rela- (gram +) 
Affinity tive bae- Relative 
tolg affini tericidal bae- 
Substances wool ties eone tericidal 
(mM) to Staph. activities 
wool aureus 
haemolyticus 
(a) Anion-active 
CuCl, 0.0175 1 1: 25-1: 50 1 
‘Eulan new’? (1G) Na-salt of tetrachlor-dihydroxy- 
triphenylmethane-sulfonic acid -0500 2.8 1: 240 6.4 
‘*Mitin FF’’ (Geigy) Na-salt of dichlorphenyl-(chlor/ 
chlorsulfophenoxy/phenyl) urea; pure active ingredient .0908 5.8 1: 200-1: 400 8.0 
HgCl,* .280 16.0 1: 400-1: 800 16.0 
(b) Cation-aetive 
‘*Sapamin KW econe’’ (Ciba) of. 
NH - CH,CH, - N(C,H;). 0282 1 1: 800 1 
‘*Desogen’’* (Geigy) dodecyl- 
ammonium-methosulfate 0.0741 2.6 1: 6400-1: 12800 12 


* These substances are also bactericidal against gram-negative bacteria. This fact shows that, after a high enough bac- 
tericidal activity against gram-positive forms, and also after a high enough affinity to wool value of the same substance, a 
correlation exists with the bactericidal activity against gram-negative bacteria also. 


In this way, wool proteins* can be prepared which 
in their average IP correspond to gram-negative (pH 
5) and to gram-positive (pH 2.8) bacteria, respec- 
tively (4). Comparing the affinity value of a com- 
pound to untreated wool (IP, pH 5) and then, for 
instance, to a 2-hr degraded wool-protein (pH, approx 
2.8), it ean be stated: The greater the first value in 
comparison to the second, the greater is the bacteri- 
cidal effect of this compound against gram-negative 
bacteria as compared to its effect against gram-posi- 
tive bacteria, and vice versa. This is shown in Table 2 
for examples of the anion-active and cation-active 
series, 

This indicates that the different bactericidal effects 
of a compound against gram-negative or gram-posi- 
tive bacteria are due to its affinity to the bacterial 
body. Similarly, the classification of bacteria into the 
gram-positive or gram-negative class is based upon 
the different affinities of the dye gentian violet to the 
bacteria belonging to the two classes. This different 
affinity is, in its total result, mainly due to the dif- 
ferences in the IP in gram-negative and gram-positive 
bacteria. Gentian violet as a basic dye (and also ap- 
plied in the gram method with phenol, for example, 
and thus in a weak acidic medium) is bound by the 
strongly acidic gram-positive bacteria (IP pH 2.8). 
In contrast, it is only weakly bound and afterwards 
washed out in gram-negative bacteria (pH 5).* 


2In this publication the comparison is made between 45- 
and 86-min degraded wool. The comparison between untreated 
and 2-hr (or even 3—4-hr) degraded wool used in the present 
communication is more reliable in view of the closer approxi- 
mation of the IPs of untreated and about 2-hr degraded wool 
to those of gram-negative and gram-positive bacteria, re- 
spectively. 

*The application of mildly oxidizing mordants in gram 
stains also contributes to shift the IP of gram-positive bac- 
teria toward the acid range and thus enhances the affinity 
between dye and bacterium. In the case of gram-negative 
forms the same mordants leave the IP unaltered. 


266 


TABLE 2 
Bactericidal 
activities 
Affinity in mM against 
to 1 g wool 
degraded — 
with Na,CO, 
Substances (0.15 N - B. B. 
80° C) para- haemo- 
typhi B. lyticus 
Omin 2hr (gram-) (gram+) 
(a) Anion-active 
**Mitin FF’’ 
pure 0.0908 0.158 0 1: 400 
Hgcl, -2800 “1878 1: 12800 1: 600 
(b) Cation-active 
**Sapamin’’ .1889 0 1: 800 
**Desogen’’ 0.0741 0.1544 1: 600 1: 9600 


There have been different attempts to explain the 
mechanism of gram-staining (cf. 4), and also the hy- 
pothesis has been advanced that gram-positiveness or 
-negativeness is due to differences in the IP in the two 
bacterial classes. From our results it is possible to 
predict the bactericidal activity of compounds by 
determination of their affinity to wool and to degra- 
ded wool with corresponding IPs of gram-negative 
and gram-positive bacteria. This supports the theory 
that not only the bactericidal action against gram- 
negative and -positive bacteria, but also the classifica- 
tion of bacteria according to Gram, is mainly based 
upon differences in the IP of the two bacterial classes. 
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News and Notes 


Scientists in the News 


§. L. Adams has been appointed director of research 
for Joseph E. Seagram & Sons, Inc. He has been as- 
sociated with Seagram since 1939 and has served as 
assistant research director for the past two years. 


Albert M. Day, director of the Fish and Wildlife 
Service, presented a certificate of merit to Felipe 
Ancieta, of Peru, upon the completion of his special 
studies in fishery subjects at the University of Michi- 
gan. Mr. Ancieta, chief of the Department of Fish 
Culture in the Direecién de Pesqueria y Caza, arrived 
in this country in August 1950 to study under a train- 
ing award sponsored jointly by the State Department 
and the Fish and Wildlife Service. 


Recent visitors at the Communicable Disease Center, 
USPHS, Atlanta, were Emmanuel Andreadis, director 
of the Health Department, Samos District, Vathy, 
Samos, Greece, and Bernard M. Clark, deputy chief 
health officer, Union Health Department, Pretoria. 


C. E. Nabuco de Araujo, Jr., has recently been pro- 
moted from costs and operations manager to general 
sales manager of the Standard Oil Company of Brazil 
and will be in charge of all sales, operations, and mar- 
keting research activities of this company in Brazil. 


Ervin George Bailey, past president of the American 
Society of Mechanical Engineers and vice-president 
of Babeock & Wilcox Company, has been selected by 
the Board of Award to receive the 1952 John Fritz 
Medal and Certificate “for outstanding engineering 
achievements in the field of combustion and distin- 
guished service to his fellows in advancing the engi- 
neering profession.” The medal, established in 1902 
by friends of John Fritz on his eightieth birthday 
to honor him for his great contributions in the manu- 
facture of steel and in the advancement of industry 
generally, is perpetuated by the four leading pro- 
fessional engineering societies, ASCE, AIME, ASME, 
and ATEE, as a joint honor for scientific or industrial 
achievement in any field of pure or applied science, 
without restriction on account of nationality or sex. 


The Committee for the Foundation for the Study of 
Cycles has elected Harold G. Bowen, USN (Ret.), a 
member. Admiral Bowen is executive director of the 


Thomas Alva Edison Foundation in West Orange, 
N. J. 


Among recent visitors at the Kessler Institute for 
Rehabilitation, West Orange, N. J., were Claudia D. 
Bradley, of the Spastie Center for Children, Sidney, 
Australia; Harold Balme, of Kent, England, adviser 
on rehabilitation to the UN; and Soledad Bermejo, of 
the National Orthopedic Hospital in Mandaluyong, 
Rizal, P. I. 


J. M. Burgers, director, Laboratorium voor Aero- 
dynamica, Delft, recently delivered a series of lectures 
on the flow of gases in small tubes at the National 
Bureau of Standards. S. R. de Groot, professor of 
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theoretical physics, Utrecht University, was another 
Dutch visitor, and A. F. A. Harper, Division of Physics, 
CSIR, Australia, visited laboratories and discussed 
research in temperature measurements, eryogenics, 
and thermodynamics. 


Harold B. Hoskins, president of the Board of 
Trustees of the American University of Beirut, has 
been appointed president of the Near East College 
Association, which represents the American College 
for Girls and Robert College, Istanbul; the American 
University of Beirut and International College, Leba- 
non;. Athens College and Anatolia College, Greece; 
and Damaseus College, Syria. He served recently as a 
special consultant to George C. McGhee, Assistant 
Secretary of State for Near Eastern and American 
Affairs, and is on the point of joining the State De- 
partment to give full-time attention to Near and 
Middle Eastern problems. 


H. E. Humphreys, Jr., president of the United States 
Rubber Company, has been elected to the additional 
office of chairman of the board. He will succeed Her- 
bert E. Smith, chairman and former president, who 
has retired after 38 years of service but will continue 
as a director and member of the finance committee. 


E. P. Killip, head curator of the Department of 
Botany of the U. 8. National Museum, Washington, 
D. C., until his retirement this year, has been elected 
research associate in phanerogamic botany at the 
Chicago Natural History Museum. 


Donald C. Martin has been appointed head of the 
Department of Physies at Marshall College, Hunting- 
ton, W. Va., succeeding Ralph P. Hron, who has 
retired. 


Martin A. Mason, chief of the Engineering and 
Research Branch and chief engineer of the Army’s 
Beach Erosion Board, has been named dean of the 
School of Engineering, George Washington Univer- 
sity. He suceeeds Frederick M. Feiker, who becomes 
professor emeritus of engineering administration in 
residence. 


Peter G. Meek has been appointed acting director 
of the Commission on Chronic Illness, to replace Mor- 
ton L. Levin, who directed the commission during a 
leave of absence from the New York State Depart- 
ment of Health. Dr. Levin has been recalled to his 
position as assistant commissioner for medical services. 


David H. Ross has been elected president and general 
manager of Gair Company Canada Limited, Toronto, 
a wholly owned subsidiary of the Gair Company, of 
New York. Mr. Ross was previously a vice president, 
as well as a director, of Gair Canada. W. George 
Cowan was elected vice president, director, and 
assistant to the president. Alpine L. Mitchell has been 
made a vice president and director, and J. Stanley 
Babbitt has been made a director and designated vice 
president in charge of Montreal operations. 
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Charles E. Schaffner-has been appointed to suéceed 
Cornelius Wandmacher as director of the evening ses- 
sion devoted to the engineering curriculum at the 
Polytechnic Institute of Brooklyn. The Polytechnic 
evening session has an enrollment of more than 2,000 
undergraduate students in its winter and summer ses- 
sions. Professor Schaffner became a member of the 
Polytechnic faculty, on which he is an associate pro- 
fessor of civil engineering, in 1946,-Dr. Wandmacher 
will become head of the Department of Civil Engi- 
neering at the University of Cincinnati. 


Frederic V. Schossberger, Czechoslovakian scientist, 
has joined the chemistry department of Armour Re- 
search Foundation of Illinois Institute of Technology 
as a research physical chemist. Hé was formerly a 
research chemist with the Glidden Corporation, Balti- 
more. 


Charles A. Shaunesey, Jr., has assumed command of 
the QM Food and Container Institute for the Armed 
Forces, succeeding Joseph Kujawski, now assigned 
to duty as chief, Food Service Division, Office of the 
Quartermaster General. Col. Shaunesey comes to the 
Institute from a four-year tour of duty at the New 
York QM Industrial Mobilization Planning Office. 
Among other staff changes, Raymond R. Guehring has 
taken charge of the Military Operations Office of the 
institute, succeeding Ewing Elliott, now filling an over- 
seas assignment. Carl S. Pederson was appointed head 
of the Stability Division, succeeding Harry Fevold, now 
with the Baxter organization. In joining the institute 
staff, Dr. Pederson concluded a long association with 
the New York State Agricultural Experiment Station 
of Cornell University, where he held a professorship 
in bacteriology. Virgil O. Wodicka has been named 
assistant to the scientific director, Dr. Tressler. He has 
been working on nutritional studies and quality con- 
trol with Libby, McNeill & Libby since 1948. 


Esmond E, Snell has rejoined the University of 
Texas Biochemical Institute staff as professor of 
chemistry. Dr. Snell was on the staff from 1939 to 
1945, then joined the University of Wisconsin faculty. 


Emanuel Stein has been appointed chairman of the 
Department of Economics at New York University’s 
Washington Square College of Arts and Science. He 
has been a member of its faculty since 1930. 


Philip R. Tarr, of St. Louis, has been named assistant 
to the president of Monsanto Chemical Company. Mr. 
Tarr joined Monsanto in 1946, and in 1950 he was 
named European technical representative, but his ap- 
pointment was cancelled two months later in order 
that he could be named assistant director of industrial 
preparedness. 


Henry S. Thomas has been appointed assistant medi- 
eal director of Sharp & Dohme. Since his release from 
the U. 8. Army Air Force as command flight surgeon 
in 1946, he has been medical director of Ciba Pharma- 
ceutical Products, Inc., and of the Nepera Chemical 
Company. 
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C. D. W. Thornton has joined the Operations Analy- 
sis Staff of the general manager of the AEC. He was 
formerly technical assistant in the Source & Fission- 
able Materials Accountability Branch of the Division 
of Production. He will continue as chairman of the 
Fissionable Standard Samples Committee of the AEC, 


The University of Chicago Press announces the 
appointment of Ilza Veith as assistant editor in biology 
and medicine. Mrs. Vieth is assistant professor of the 
history of medicine in the Departments of Medicine 
and History at the university. Since 1947 she has 
been consultant in Oriental medicine at the Surgeon 
General’s Office, U. S. Army Medical Library. Mrs, 
Veith will work with books published under the 
auspices of the University* Committee Publications 
in Biology and Medicine, as well as with other Press 
publications in the medical and biological fields. 


Enrico Via, chief of Radiological Service of the 
Cancer Institute of Rome, is spending six months in 
this country under the auspices of WHO. Dr. Via is 
studying the use of radioisotopes in medicine and is 
dividing his time between the Medical Division of the 
Oak Ridge Institute of Nuclear Studies and Memorial 
Hospital in New York City. 


Paul E. Waggoner has been appointed to the staff of 
the Plant Pathology Department of the Connecticut 
Agricultural Experiment Station. Dr. Waggoner will 
conduct research on the effect of atomic radiation on 
plant disease, under the station’s contract with the 
AEC and will initiate work on the spread of plant 
diseases. Dr. Waggoner has been with the Division of 
Disease Survey, Bureau of Plant Industry, and was 
stationed at Iowa State College. 


A. C. Walker, of the Bell Laboratories, has been 
awarded the Louis Edward Levy medal of the Franklin 
Institute, “in recognition of his outstanding paper, 
‘Growing Piezoelectric Crystals,’ appearing in the 
December 1950 issue of the Journal of the Franklin 
Institute.” 


President Truman has accepted the resignation of 
William Webster as chairman of the Research and 
Development Board of the Department of Defense. 
Walter G. Whitman, of MIT, has been named to sue- 
ceed him. Mr. Webster, who has served in research and 
atomic energy posts, has been on leave as executive 
vice president of the New England Electric System of 
Boston. He has served in the present post since Mareh 
1950. Dr. Whitman, professor of chemical engineering 
at MIT, was director of the Lexington project of the 
Atomic ‘Energy Commission in 1948. Norman L. 
Winter, of Sperry Gyroscope Company, has been ap- 
pointed chairman of the Navigation Technical Group 
of the Research and Development Board. 


Education 


Case Institute of Technology will offer a graduate 
program of study in engineering administration be 
ginning with the fall semester. Human relations, com- 
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munication within industry, and external relations of 
a company with its community and the government 
will be stressed. 


The Council on Postgraduate Medical Education and 
the New York state chapter of the American College 
of Chest Physicians, cosponsors of the annual post- 
graduate course in diseases of the chest, will present 
the course at the Hotel New Yorker, New York City, 
Nov. 12-17. Tuition is $50, and the number of regis- 
trants will be limited. Send applications to the Ameri- 
ean College of Chest Physicians, 112 E. Chestnut St., 
Chieago 11, Ill. 


An expedition sponsored by the Council for Scientific 
and Industrial Research left Johannesburg, South 
Africa, last month for the Kalahari Desert to investi- 
gate why the teeth of primitive Bushmen remain so 
sound as compared with those of white men. A. J. 
Clement, whose studies of dental decay have been sup- 
ported by CSIR, a nutritionist from the Institute for 
Medical Research, and William Rae, bacteriological 
technician, are among members of the expedition. 


A Second Physical Institute, which will be con- 
cerned with the study of nuclear physies and cosmic 
rays, has been established at the University of Heidel- 
berg. Otto Haxel, formerly of Gottingen, is’ director. 


A series of lectures and demonstrations in the bio- 
physical aspects of virology will be given Sept. 20-22 
at the University of Illinois by Max A. Lauffer, of the 
University of Pittsburgh. Part of the Gehrmann lec- 
ture series sponsored by the Department of Bacteri- 
ology, the individual lectures will deal with ultracentri- 
fugation, electrophoresis, and electron microscopy. 
All who wish to attend should register before Sept. 15 
with J. E. Kempf, University of Illinois, 808 S. Wood 
St., Chicago 12, Ill. 


Seven French and 101 British teachers have ar- 
rived in the U. S. as exchange teachers in 32 states, in 
the program sponsored for the sixth year by the Office 
of Education, FSA, in cooperation with the State De- 
partment. The American teachers participating in the 
program sailed for Europe on July 26. Interchanges 
are also made with Canada, Belgium, Luxemburg, Nor- 
way, the Netherlands, Austria, Italy, Australia, and 
New Zealand. 


The University of Texas Medical Branch, Galveston, 
will offer graduate study in the fields of anatomy, 
biochemistry and nutrition, microbiology, pharma- 
ecology, and physiology for the first time this year. 
The courses will be correlated with opportunities for 
study at Austin and in coordination with Southwestern 
Medical School, Dallas, the M. D. Anderson Hospital 
for Cancer Research, Houston, and the University of 
Texas School of Dentistry. 


Grants and Fellowships 


The American Dermatological Association will award 
acash prize to the writer of the best essay submitted 
for original work, not otherwise previously published, 
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relative to some fundamental aspect of dermatology 
or syphilology. The prize-winning candidate may be 
invited (with expenses paid) to present his paper be- 
fore the annual meeting of the association in Colorado 
Springs next April. Deadline for papers is Dec. 1. 
For full details write to Louis A. Brunsting, 102 
Second Ave., S. W., Rochester, Minn. 


Sixty new grants-in-aid, amounting to $311,912, 
have been approved for various institutions by the 
American Heart Association, in addition to $166,750 
allocated earlier this year. Largest of the new awards 
($26,334) went to Western Reserve University School 
of Medicine, for projects under the direction of 
Edward H. Bloch, Arnold Lazarow, and Carl J. 
Wiggers. Next largest amounts went to Columbia 
University for studies by Stanley E. Brady, Ralph A. 
Deterling, Jr., and Ferdinand F. MeAllister. 


Walter L. Magee, of Brooklyn, is the recipient of a 
fellowship from the Icelandic-American Society, Reyk- 
javik, and the University of Iceland for study in Iece- 
land during 1951-52, designed to promote cultural 
understanding between the U. 8. and Iceland. 


International Council of Scientific Unions and Unesco 
will soon -publish rules for an international annual 
prize of £1,000 ($2,800) for the best works of sei- 
entific popularization. The first award will be made in 
1952. Further information can be obtained from 
Unesco, 19 Ave. Kleber, Paris*"'. 


Werner I. Frank, of Brookline, Mass., a student in 
electrical engineering at MIT, has been awarded a 
four-year university scholarship by RCA Institutes. 
Examination of the candidates was made by a com- 
mittee consisting of Charles E. Skinner, Walter A. 
Curry, and George L. Van Deusen. The winner is a 
native of Switzerland, who has become a U. 8S. 
citizen. 

John E. Pfeiffer, free-lance science writer, has been 
awarded a fellowship by the Eugene F. Saxton 
Memorial Trust for the completion of a popular book 
about the brain. The trust was established in 1943 in 
memory of Harper’s chief literary editor, to provide 
assistance to creative writers. 


First awards from the USPHS Microbiological In- 
stitute, covering a wide range of projects, number 102 
and amount to more than a million dollars. Juan A. 
Montoya, of the Pan American Sanitary Bureau, 
Guatemala City, received the-largest ($47,150), for a 
study of onchocerciasis; other large awards went to 
the California State Department of Health ($38,845) 
for work on Q-fever, to the Leonard Wood Memorial 
($34,085) for research on leprosy, and to the Trudeau 
Foundation ($25,596) for a study of streptomycin- 
resistant tubercle bacilli. 


Deans of medical schools in the U. 8. and Canada 
are invited by the John and Mary R. Markle Founda- 


“tion to make nominations for Scholars in Medical 


Science on or before Dec. 1. Grants will be made only 
to eandidates holding or expecting to hold a full-time 
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faculty appointment on the staff of a medical school. 
Grants of $30,000, payable at the rate of $6,000 
annually, are made to the schools, each of which may 
nominate one candidate. For full information write to 
the foundation at 14 Wall St., New York 5. 


Recent Deaths 


W. E. Agar (69), zoologist, Australia, July 14; 
Clifford C. Anderson (81), archaeologist, Xenia, Ohio, 
Aug. 8; Cyril Ashford (83), educator, Reading, Eng., 
Apr. 29; George H. Ashley (84), geologist, Harrisburg, 
Pa., May 28; William M. Bacon (82), mechanical engi- 
neer, Cleveland, Aug. 15; William J. Baker (50), chief 
research and acting head, Oregon Forest Products 
Laboratory, Portland, Aug. 10; Boris A. Bakhmeteff 
(71), civil engineer, Brookfield, Conn., July 21; Albert 
C. Barnes (78), chemist, Chester Co., Pa., July 24; 
Donald S. Bartlett (57), dentist, Waukegan, Ill., Aug. 
13; Harold H. Bender (69), etymologist, Princeton, 
N. J., Aug. 15; Philip Berke (44), anesthetist, Free- 
port, L. I., July 29; Paul Bonnot (52), fishery and 
marine biologist, Bodego Bay, Calif., Aug. 1; Claude 
S. Bryan (43), veterinarian, Ann Arbor, Mich., July 
30; Richard S. Buck (86), civil engineer, Washington, 
D. C., Aug. 1. 

Bert Caldwell (76), physician, Beloit, Wis., July 26; 
Alfred C. Callen (63), mining engineer, Ocean City, 
N. J., July 30; Aimé A. Cotton (81), physicist, Sévres, 
France, Apr. 16; James F. Couch (62), chemist, Phila- 
delphia, Aug. 9; Harrison W. Craver (75), librarian, 
Baltimore, Md., July 26; Lawrence Crawford (84), 
mathematician, Cape Town, April 4; John W. Croskey 
(93), ophthalmic surgeon, Philadelphia, July 30; Fred 
B. Cutter (79), consulting engineer, Newton Center, 
Mass., Aug. 14; Hugh L. Davis (56), chemist, Chicago, 
Aug. 17; Will C. Davis (38), dermatologist and syphi- 
lologist, Portland, Ore., June; William H. Davis (64), 
pharmaceutical chemist, White Plains, N. Y., July 29; 
Clive Day (80), political economist, Greensboro, Vt., 
July 27; James H. Dempster (78), roentgenologist, 
Detroit, Aug. 5; Horace St. John K. Donisthorpe, 
taxonomist and myrmecologist, Apr. 22; Clarence E. 
Field (81), cancer expert, Highlands, N. J., Aug. 3; 
Earl K. Fischer (46), physical chemist, Kensington, 
Md., Aug. 3; Frank L. Fullam (81), explosives expert, 
Princeton, N. J., July 31; Chester A. Fulton (67), 
mining engineer, Baltimore, Md., Aug. 16. 

Samuel Goldschmidt (64), physiologist, Phila- 
delphia, Aug. 8; George H. Hamlin (100), consulting 
engineer, Orono, Maine, July 17; George B. Hassin 
(79), neurologist, Chicago, Aug. 15; J. L. R. Hayden 
(70), engineer, Schenectady, N. Y., Aug. 12; Lucy S. 
Hertzog (82), homeopathist, Cleveland, Aug. 11; Jan 
Hirschler, cytologist, Gdansk-Wrzeszer, Poland, Jan. 
3; H. A. Humphrey (82), chemical engineer, South 
Africa, Mar. 9; Arthur E. Hutchinson (71), engineer 
and air pollution specialist, Cleveland, Aug. 18; S. Orie 
Johnson (70), conservationist, Berkeley, Calif., Aug. 
5; William C. Johnson (49), industrialist, Milwaukee, 
Wis., July 26; Wilbur Judson (71), mining engineer, 
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New York, Aug. 9; W. Wallace Kellett (60), autogiro 
pioneer, Philadelphia, July 22; William H. Kiekhofer 
(68), economist, Madison, Wis., Aug. 1; Jerome 
Kohout. (63), solid fuels specialist, Baltimore, Md, 
Aug. 9; Alan P. Lee (61), consulting chemist and 
engineer, Morristown, N. J., Aug. 9; Marie Louise Le. 
Fort (76), physician, Maplewood, N. J., Aug. 6. 

Francis X. McGovern (57), physician, Washington, 
D. C., July 28; Niles Martin (66); physician, Phila- 
delphia, July 28; Florence L. Meredith (63), hygienis 
and physician, Watertown, Mass., Aug. 16; Cyrus W. 
Miller (55), refrigeration engineer, North Tarrytown, 
N. Y., Aug. 13; Kingo Miyabe (90), botanist and 
founder Hokkaido College, Japan, Mar. 16; Grigori I. 
Nosov (46), industrialist, Moscow, announced Aug. 10; 
Frank O’Donnell (71), weather expert, Toronto, July 
23; William B. Palmer (96), civil engineer, Bridgeport, 
Conn., July 22; John B. Pastore (46), hospital official, 
Pelham, N. Y., Aug. 18; James E. Paullin (69), physi- 
cian, Atlanta, Ga., Aug. 13; Harry B. Pearson (65), 
engineer, New York, Aug. 11; David W. Peters (61), 
educator, Blacksburg, Va., Aug. 2; Myles Purvin 
(77), physician, Long Beach, Calif., July 27. 

Gordon Reel (80), aviation engineer, New York, 
Aug. 18; Martin A. Rosanoff (76), chemist, Pittsburgh, 
July 30; Edward A. Ross (84), sociologist, Madison, 
Wis., July 22; Wilfred N. St. Peter (69), physicist, 
Pittsburgh, July 20; Ferdinand Sauerbruch (75), sur- 
geon, Berlin, July 2; Burlingham Schurr (66), natv- 
ralist, Granby, Mass., July 12; Reuben Seid (53), 
optometrist, Chicago, July 8; R. Seton-Watson (71), 
political historian, Isle of Skye, July 25; M. Mortimer 
Sherman (62), psychiatrist, Brooklyn, N. Y., June 21; 
William M. Shoemaker (56), mechanical engineer, 
Philadelphia, July 30; Ivan V. D. Shunk (60), botanist, 
Raleigh, N. C., July 11; James S. Thompson (51), 
physicist, Chicago, Aug. 5; W. W. Thomson (54), 
scientific editor, Ottawa, Canada, Apr. 28; Paul Titus 
(66), obstetrician and gynecologist, Pittsburgh, June 
28; D. F. Twiss (68), rubber chemist, England, May 
23; Louis E. Underwood (73), engineer, Wilmington, 
N. Y., July 1; Benjamin D. White (84), agriculturist, 
Maquoketa, Iowa, July 6; Arthur B. Williams (71), 
naturalist, Cleveland, Aug. 18; Arthur M. Wilson 
(51), chemist, Sussex, N. J., July 22; Leroy A. Wilson 
(50), AT&T president, New York, June 28; George F. 
Zook (66), educational leader, Arlington, Va., Aug. 17. 


Entries in the Fifth International Photography- 
in-Science Salon, sponsored annually by THe 
Screntiric Monruiy and the Smithsonian In- 
stitution, should be sent (prepaid) to the Edi- 
tor, The Scientific Monthly, 1515 Massachusetts 
Ave., N.W., Washington 5, D. C., Nov. 1—Nov. 
27. All accepted photographs will be shown at 
the AAAS meeting in Philadelphia Dec. 26-31, 
and later throughout the U. S. For entry blanks 
and full information write to the address given 
above. 
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PHASE MICROSCOPY 


By Atva H. BENNETT, HELEN JuPNIK, HAROLD OsTERBERG, and Oscar W. 
Ricwarps, all with American Optical Company. This new book combines the 
work of four scientists who have made outstanding contributions to the theory, 
instrumentation, and application of the phase microscope. It describes phase 
microscopy fully, including principles, operation, adjustments, use, and various 
applications. 1951. 320 pages. $7.50. 


FORESTRY IN FARM MANAGEMENT 
By R. H. Westvetp, University of Missouri and the late Racpuw H. Peck; 
Second Edition prepared by R. H. WeEstvexp. Incorporating all the features 
which made the first edition “superior to any other book published on farm 
woodlands,” this book presents an unparalleled treatment of farm forestry prin- 
ciples and policies—applicable to all sections. 1951. 340 pages. $5.00. 


FUNDAMENTAL PRINCIPLES OF POLYMERIZATION 
By G. F. D’ALELIo, Koppers Company. Dr. D’ Alelio classifies polymers according 
to the rubber, the plastic, and the fiber states, and presents a comprehensive 
picture of the entire field, including an outline of basic processes. 1951. Approx. 
477 pages. Prob. $6.00. 


THE FORMATION OF MINERAL DEPOSITS 
By ALan M. Bateman, Yale University. This is the first book to offer a co- 
ordinated treatment in simple language of the origin of all mineral deposits. It 
treats the primary sources of mineral substances, how they came to their present 
sites, etc. 1951. 371 pages. $5.50. 


INTRODUCTION TO NUMBER THEORY 
By TRyGve NaGELi, University of Uppsala, Sweden. A brief introduction to 
the most important results in the elementary theory of numbers. For maximum 
simplicity and clarity, the classical elementary approach is used—no group 
theory is employed. 1951. 309 pages. $5.00. 


SOUTHEAST ASIA 
By E. H. G. Dossy, University of Malaya, Singapore. This is a timely and 
authoritative study of a region of critical importance in current world events. 
Professor Dobby deals with the physical, environmental, and human aspects of 
geography peculiar to southern Asia and its people. 1951. 415 pages. $5.00. 


ECOLOGICAL ANIMAL GEOGRAPHY 
By Ricuarp Hesse. Second Edition by W. C. ALLEE, University of Chicago and 
Ear.e P. Scumipt, Chicago Natural History Museum. Presenting the ecological 
aspects of all phases of animal geography—oceanography, limnology, and ter- 
restrial animal life, it stresses operational, modern, and explanatory data and the 
phenomena of distribution. 1951. 445 pages. $9.50. 


Send now for your on-approval copies. 
JOHN WILEY & SONS, Inc., 440 Fourth Avenue New York 16, N. Y. 
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PROFESSIO 


MICROBIOLOGY OF 
WATER AND SEWAGE 


(For Engineering Students) 


by P. L. Gainey and Thomas H. Lord, 


Kansas State College 


This new revised edition is a combined text 
and laboratory manual designed to meet the 
needs of an introductory course in the micro- 
biology of water and sewage for students with 


little or no previous biological training. 


An effort has been made to include the neces- 
sary basic information essential to an under- 
standing of the principles underlying micro- 
biological phenomena encountered in connec- 
tion with domestic water Supplies and sewage 


systems. 
Price $3.50 


Send for an On-Approval Copy 


BURGESS PUBLISHING COMPANY 


= 428 SOUTH SIXTH STREET + MINNEAPOLIS 15, MINNESOTA 


NUCLEOPROTEINS 


and 


DERIVATIVES. 


e 
lenine Sulfate 
lenylic Acid 
Adenosine 


Fructose-6-Phosphate 
(Barium 
Glucose-1-Phosphate 
(Potassium) 
ilutathione 


juanine Hydrochloride 
yuanosine 

juanylic Acid 

exase D 


osine hosphate 
— 


Hypoxanthine 
Inostine 
Iron Nucleate 
Manganese Nucleate 
6 Methyl Uracil 
Nucleic Acid (Ribose 
Nucleic Acid) 
Phosphoglyceric 
Ribose 


sodium Nucleate 


Uridine 
Jridylic Acid 
rami 


Write for Revised Catalogue S##901 Listing 
a Complete Selection of Nearly 500 


Important Biochemicals 


NUTRITIONAL BIOCHEMICALS CORP, 


21010 Miles Avenue + Cleveland 28, Ohio 


sodium Desoxyribonuclea 


When Uniformity Counts So Much... 


Purina Laboratory Chow is important 
to scientists using experimental ani- 
mals over long periods of time. Here 
the main problem is a uniform diet. 


Purina Laboratory Chow is made from 
a formula that never changes. Purina 
Research Scientists constantly test its 
chemical, mineral and vitamin con- 
tent. Only select ingredients of good 
nutritional quality are used in its 
manufacture. 


In its complete Checker form, your 
animal care is simplified. Call on your 
local Purina Dealer or write to our 
Laboratory Chow Department for 
information. 


RALSTON PURINA COMPANY « St. Loui 


You'll 

battery 
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pact in 
indoors 
pendin; 


EVE 
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ent! 


@ Accur 
@ Low | 


Built- 


Fast 


\ 
FOR YOUR PERSONAL OR 
INAL LIBRARY | 
: BEC 
Mode 
Cytidylic Acid 
ta Cytosine pH 
: Desoxyribonucleic Acid 
Xanthine 
Wil 
eed Purina Laboratory Chow 
LABORATORY 
HO 
16 Science, Vol. 


You'll want this new, completely portable, 
battery-operated pH instrument . . . the pH 
meter that is low in price, light in weight, com- 
pact in design, and amply rugged to be used 
indoors, outdoors—anywhere—without de- 
pending on outside power circuits. 


EVER BEFORE advantages like 


hese been combined in a single pH instru- 


@ Accuracy to better than 0.05 pH. 
@ Low operating cost—less than 2¢ per hour. 
‘B¢ Built-in temperature compensation—0° to 100° C. 
@ Fast warm-up—less than 10 seconds. 
“Check Pointer” el:minates need for frequent buf- 
fer standardization. 
Batteries easily checked with panel controls—no 
need to disassemble instrument. 
Same wide variety of electrodes as Models M and 
H-2 Beckman pH Meters. 
By far the most rugged overall construction of any 
pH meter. 


* ATLANTA 3, GA. 
SOUTHERN SCIENTIFIC CO. 


BUFFALO 5, N. Y. 
BUFFALO APPARATUS CORP. 


SERVINGESCIENCERTHROUGH “SUPPLY® 
ROCHESTER 3, N.Y. WILL CORP. 


Completely portable . . . extremely com- 
pact ... really rugged . . . and low in 
price! 

16182T — pH METER, Beckman Model N-1I; 
single case with attached handle. Dual scale meter 
0-8 and 6-14 pH. With Glass and Reference Elec- 
trodes, 50 mi, Beaker, pH 7 Buffer Solution and 
KCl Solution $180.00 
16183T — pH.METER, Beckman Model N-2; same 
as No. 16182T, but with hinged cover to contain 
accessories provided in No. 16182T, plus Ther- 
mometer and polyethylene bottles for ar and 


ELECTRODE SUPPORT ro- 
tates alongside case, for 
easy carrying. Use in hori- 
zontal or vertical position. 


Order NOW from WILL . .. .. author- 
ized supplier of Beckman instruments . . . and 
assure shipment from our first deliveries from tie 
manufacturer. 

If you want further particulars, ask us for Beckman 
Bulletin 263. Write, wire, phone or teletype Dept. 
(SC), our nearest office-warehouse listed below. 


NEW YORK 12, N.Y. 


BALTIMORE 1, MD. 
CORPORATION of Md. 
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Armstrong's Adhesive, for rigid ma- 
terials difficult to bond, is formu- 
lated with a combination of new 
thermosetting resins and inorganic 
filler materials. They do not shrink 
or swell upon hardening and serve a 
wide variety of applications. Avail- 
able in four pose depending upon 
application. Also, works wonders as 
a gap filling material. Physical prop- 
erties are such that the glue line is 
often stronger than the material 
bonded shear and_ tensile 


APPLICATIONS : 


Glass to Glass 

Class to Metal 

Fabric to Class 

Fabric to Metal 
Plastics to Glass 
Plastics to Metal 
Ceramic to Metal 
Ceramic to Glass 
Ceramic to Ceramic 
Metal to Metal 

Wood to Wood 
Wood to Metal 

Wood to Glass 

Hard Rubber to Class 
Hard Rubber to Metal 
Hard Rubber to Wood 


strengths to 4,000 p.s.i. Send for 
more information and trial kit to- 
day! You'll be money ahead using 
Armstrong's Adhesive. 


$1.00 
“Today... for 


TRIAL TEST KIT 


(postpaip) 


ARMSTRONG. PRODUCTS CO. 


WARSAW, INDIANA 


ARGONNE RD 


GELATIN GLUTATHIONE 


@ For intravenous use as a blood extender in shock 
burns, radiation injury, severe depletions of fluid 
and toxic infections. 


As a riew field for investigation in rheumatic 
fever, arthritis and in ACTH induced diabetes. 


Gelatin in hydrolysis is weli known to yield a non- 
antigenic product. Glutathione is the tripeptide of 
the three amino acids glycine, cysteine and gluta- 
mine used in biologic detoxifications. Glutathione 
increases the osmotic pressure of gelatin 20% and 
inhibits syneresis (ageing of colloids) thus ad- 
vancing gelatin usefulness. 


Supplied in 500 cc vials, sterile, ready for use in- 
travenously containing 6% gelatin (knox) and 
0.5% glutathione S H (reduced form) or § § 
(oxidized form) as desired. 


Bibliography on Request 


PHYSIOLOGICAL CHEMICALS CO., INC. 


3 LE FEVRE LANE, NEW ROCHELLE, N. Y. 


Models SRJ-1 and HRJ-1 


3 sensitivity ranges. 


Meets A.E.C. specifications. 


Measures alpha, beta, and gamma radiation. 


Portable, lightweight, battery-operated. 


Instruments for Nuclear Research by Technical Asc x 


JUNO SURVEY METER 


«iO 
\ 
Str 


The Juno Survey Meter measures the intensity of, and distinguishes 
between alpha, beta, and gamma radiation. Its use protects person- 
nel from over-exposure to radioactivity and X-rays. Two models are 
available: SRJ-1 for standard range (50, 500, and 5000 MR/HR full 
scale). HRJ-1 for high range (250, 2500, and 25,000 MR/HR full 
scale). For complete details, write for Bulletin No. 125. 


Our new Isotope Department offers ‘‘tagged’’ compounds, 
film badge service, and radiation sources for medical, in- 
dustrial, and basic research applications. Inquires invited. 


TECHNICAL ASSOCIATES 
_ 3730 San Fernando Road, Glendale 4, Calif. 
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Another First from Macmillan 


TAXONOMY OF 


VASCULAR PLANTS 
by 


GEORGE H. M. LAWRENCE 
Professor of Botany, Bailey Hortorium, Cornell University 


Written by a well-known taxonomist, this text, which is believed 
to be the most complete and authoritative in the English language, 
is designed for students in the beginning or intermediate courses 
in systematic botany. It provides in one volume a comprehensive 
source of information on the theory, principles, and operating 
procedures followed in plant taxonomy plus an accounting of all 
of the families of plants known to grow (native or cultivated) in 
North America. 


The book provides a technical description for each family and 
separate paragraphs on distribution, distinguishing characterstics, 
phylogenic relationships, economic importance, and a bibliography 
of selected references. 


Dr. Lawrence was a delegate on nomenclatorial matters to the 
Seventh International Botanical Congress in Stockholm and re- 
visions in the International Rules of Botanical Nomenclature are 


included in his book. Ready in September 


THE MACMILLAN COMPANY 
60 A OR OR 
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| Line-Operated Electronic 


PHOTOVOLT 


MULTIPLIER-PHOTOMETER 


For the exact measurement 
of extremely low light values 
down to 1/10,000 microlumen. 


Write for Bulletin #360 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


__ FREE CATALOGUE OF 


TECHNICAL 
EUROPEAN 
PRICE TENTIFIC pook REPRI 


Send for our FREE catalogue of over 140 
foreign periodicals . . . over 700 foreign 
books . . . many published during and 
recording the great advances of the war 
years. 


Ready for delivery at prices even lower 
than the original through the Edwards 
Brothers LITHOPRINT process of Book 
REPRINT. 


SEND FREE CATALOGUES AT ONCE TO 


city. STATE 


J. W. EDWARDS 


ANN ARBOR, MICHIGAN | 
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Publications Received 


Plankton Copepods from the Atlantic Sector of the Ant- 
arctic. W. Vervoort. Verhandel. Koninkl. Nederland. 
Akad. Wetenschap., Afdeel. Natuurk., Sect. II, 47 (4). 
Studies on the Samaveda. Pt. I. Barend Faddegon, 
Afdeel. Letterk., 57 (1). North-Holland Pub. Co, 
Amsterdam. 1951. 


Recherches Geologiques et Minieres aux Iles Saint-Pierre 
et Miquelon. E. Aubert de la Riie. Office de la Recherche 
Scientifique Outre-Mer, Paris. 1951. 

Research at Northwestern University. A Report Published 
by the Faculty Committee on Research. Northwestern 
Univ. Information Vol. XIX, No. 33. Northwestem 
Univ. Press, Evanston, Ill. April 16, 1951. 

Semi-Annual Report to Stockholders 1951. National Re- 
search Corporation, Cambridge, Mass, 1951. 

Austenitic Grain-Size Control of Steel. B. R. Nijhawan 
and A. B. Chatterjea. Pub. Div., Council of Scientific 
& Industrial Research, 20 Pusa Road, New Delhi 5. 
1951. Rs.3/-. 

Bausch & Lomb Dynoptic Lahbroscopes. Catalog D-18%. 
Bausch & Lomb Optical Co., Rochester 2, N. Y. August 
1951. 

A Citizen’s Handbook of S 1 Abnormalities and the 
Mental Hygiene Approach to Their Prevention. A Re. 
port to the Committee on Education of the Governor's 
Study Commission on the Deviated Criminal Sex Of- 
fender, State of Michigan. Samuel W. Hartwell. 1950. 

Cretaceous and Eocene Peduncles of the Cirripede 
Euscalpellum. Geology, Vol. 1, No. 5. Thomas H. With- 
ers. 58. Some Jurassic and Cretaceous Crabs. (Pro- 
soponidae). Geology, Vol. 1, No. 6. T. H. Withers. 
British Museum (Natural History), London 1951. 5s. 

French Bibliographical Digest. Physics. No. 7. Cultural 
Division, French Embassy, 934 Fifth Ave., New York 
21. 1951. Free. 

Frontiers in Space. Publication of the Mount Wilson and 
Palomar Observatories. California Institute of Teeb- 
nology Bookstore, Pasadena. 1951, 50¢. 

High-Calcium Limestones in the B & O Area. Balti- 
more and Ohio Railroad Co., Baltimore. 

Die K6rperproportionen und Ihre Veranderungen im 
Kleinkindalter. Inaugural dissertation. von Theodor 
Miiller. Anthropologisches Institut der Universitat 
Ziirich, Ziirich, Switzerland. 1950. 

Irrigation Waters of Utah. Bulletin 346. J. P. Thorne ani 
D. W. Thorne. June 1951. The Life History and Manr- 
agement of the Mountain Whitefish Prosopium William- 
soni (Girard) in Logan River, Utah. Bull. 347. William 
F. Sigler. May 1951. Cost and Efficiency of Producing 
Canning Corn in Cache County, Utah, 1949. Bull. 348. 
Earnest M. Morrison and Willis G. Kearl. June 1951. 
Management of Irrigation and Drainage Enterprises in 
Utah. Bull. 349. J. Howard Maughan and O. W. Israel- 
sen: June 1951. Cemeteries of Summit Counties. Bull. 
350. Joseph A. Geddes and Carmen Fredrickson, June 
1951. How Serious Are the Defects of Mechanical 
Blocking of Sugar Beets? Cir. 128. D. W. Pittman. June 
1951. Utah’s Land Resources. Spec. Rept. 4. Lawrence 
A. Reuss and George T. Blanch. Agricultural Experi- 
ment Station, Utah State Agricultural College. June 
1951. 

Major Activities in the Atomic Energy Programs, Janw 
ary-June 1951. U. 8. Atomie Energy Commission. 
GPO, Washington, D. C. July 1951. 35¢. 
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LONGMANS, GREEN & CO., Inc. 


55 Fifth Avenue New York 
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GENERAL ASTRONOMY 


By Sir Harold Spencer Jones, Astronomer Royal. Third edition. Ready, 
autumn 1951. 404 pages. 115 line drawings and 31 plates. About $5.75. 
This new edition has been thoroughly revised and corrected according 
to recent observations. It remains a non-mathematical treatment of the 
subject. 


GAS TURBINE THEORY 


By H. Cohen, University of Durham, and G. F. C. Rogers, Bristol Uni- 
versity. Ready, September 1951. 288 pages. Line illustrations in text. 
About $5.75. A discussion of the basic and well established theories of 
the gas turbine, including only those subjects directly applicable to its 
practical design. 


POTASH: Its Production and Place in Crop Nutrition 


By G. A. Cowie, Chief Technical Adviser to Potash, Ltd. Ready, 
autumn 1951. 176 pages. 8 plates. About $4.00. This book deals with 
the use of potash as plant food, not only in England, but in other 
countries as well. It contains a survey of world potash deposits, and a 
chapter on the processes of manufacture of salts required for agricul- 
tural purposes. 


SOME ASPECTS OF FLUID FLOW 


Edited by H. R. Lang, Secretary and Editor of the Institute of Physics, 
London. Ready. 296 pages. 112 figures. Tables and bibliographies. 
$9.50. Papers presented at the Institute conference of October 1950, 
with reports of discussions; covers fundamental problems, techniques, 
and applications of present knowledge and techniques. 


CONCRETE ROADS 


By F. N. Sparkes, Senior and Principal Officer and Head of the Con- 
crete Section, Road Research Laboratory, and A. F. Smith, Assistant 
County Surveyor, Surrey. Roadmakers Library, Vol. XI. Ready, autumn 
1951. 480 pages. 246 illustrations. About $11.50. This volume deals 
with all aspects of the subject from the consideration of the subsoil to 
the laying of the concrete; also discusses the best type of machinery to 
use. 
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as low as $39.00, Write for Free Folder Today 


Contoura-copy (1) parts of 
large drawing without re- 
moving from drawing board; 
(2) small diagrams, signa- 
tures and sketches, or (3) 
full-page graphs, charts, 
prints, specifications. 


i 


= 
~ 
wi: 


Make record copies of research 
notes right from test-finding 
lab notebook, longhand 
memos sketches, projected 
ratings and verified readings. 


Contoura-copy excerpts, or 
entire pages up to 82” x 
14”, from  non-circulating 
books without lugging heavy 
volumes to photo copy com- 
pany. 


Portable PHOTO-COPIER 


Truly PORTABLE! Only four pounds, it fits easily in 
briefcase or desk drawer. Use it anywhere! Copies 
anything written, printed or drawn up to 82” x 14” 
whether ink, pencil or crayon . . . even if on both 
sides! Lastingly clear copies only 7¢! Contoura’s 
unique cushion reproduces tightly bound pages de- 
spite curved bind:ng! Needs no darkroom; make ex- 
posures under normal artificial light; develop prints, 
at leisure, in standard photo chemicals. Eliminates 
drudgery and inherent errors of longhand-copying, 
typing and proof-reading! Professional, business and 
industrial users everywhere say Contoura affords time 
and money savings never thought possible! Models 


F, G. LUDWIG Associates 


30 Pease Rd. Woodbridge, Conn. 
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Meetings & Conferences 


Sept. 10-12. American Institute of Biological Sciences 
(Annual). University of Minnesota, Minneapolis. 
Sept. 10-12. Mycological Society of America. University 

of Minnesota, Minneapolis. 

Sept. 14-15. International Union of Pure and Applied 
Chemistry. Washington, D. C. 

Sept. 17-21. Conference on. Industrial Experimentation, 
Columbia University, N. Y. 

Sept. 18. International Symposium on Chemistry of 
ACTH, sponsored by Armour and Company. Palmer 
House, Chicago. 

Sept. 25-28. American Roentgen Ray Society. Washing- 
ton, D. C. 

Sept. 25-28. American Society of Mechanical Engineers 
(Fall). Hotel Radisson, Minneapolis. 

Sept. 26-28. National Metal Trades Association. Palmer 
House, Chicago. 

Sept. 29. Society for Clinical and Experimental Hypnosis 
(Annual). New York Academy of Sciences, New York, 


Sept. 29-Oct. 5. American Society for Metals. Detroit, 


Mich. 

Sept. 29-Oct. 5. American Welding Society. Detroit, Mich. 

Oct. 1-3. Association of Official Agricultural Chemists. 
Shoreham Hotel, Washington, D. C. 

Oct. 3-4. Association of American Feed Control Officials. 
Shoreham Hotel, Washington, D. C. 

Oct. 3-5. American Institute of Mining and Metallurgical 
Engineers (Annual). Oklahoma Biltmore, Oklahoma 
City. 

Oct. 3-6. National Society for Crippled Children and 
Adults (Annual). Palmer House, Chicago. 

Oct. 4-6. American Physical Society, Division of Electron 
Physics. Conference on Gaseous Electronics, G-E Re- 
search Laboratory, Schenectady, N. Y. 

Oct. 5. American Crystallographic Association, Michigan 
chapter. University of Michigan, Ann Arbor. 

Oct. 5. Association of American Fertilizer Control 
Officials. Shoreham Hotel, Washington, D. C. 

Oct. 5-6. Ohio Mineral Industries Conference (Annual), 
Ohio State University, Columbus. 

Oct. 6. Association of Economic Poison Control Officials. 
Shoreham Hotel, Washington, D. C. 

Oct. 8-10. American Forestry Association and the Society 
for the Protection of New Hampshire Forests (An 
nual). Jefferson, N. H. 

Oct. 8-10. The American Oil Chemists’ Society (Fall). 
Edgewater Beach Hotel, Chicago. 

Oct. 8-12. National Safety Council.. Stevens Hotel, 
Chieago. 

Oct. 9-11. American Meteorological Society. Minneapolis. 

Oct. 10-12. Porcelain Enamel Institute. Ohio State Uni- 
versity, Columbus. 

Oct. 15-17. American Gas Association (Annual). Kiel 
Auditorium, St. Louis. 

Oct. 15-18. American Dental Association (Annual). 
Washington, D. C. 

Oct. 15-19. National Metal Congress and Exposition. 
Detroit. 

Oct. 15-19. Society of Motion Picture and Television 
Engineers (Fall). Hollywood Roosevelt Hotel, Holly- 
wood, Calif. 

Oct. 15-19. World Metallurgical Congress (Annual). 
Detroit, Mich. 

Oct. 18-20. National Association of Corrosion Engineers 
(Regional). Corpus Christi, Tex. 
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Paper Partition 
CHROMA- 
TOGRAPHY 
Equipment 
: Cabinets 
Cylinflers & Racks 
Miscellaneous 
Accessory Equipment 
Specially 
Designed for 
Paper Partition 
Chromatographic 
Hundreds of users in laboratory, — and factory now make 
: Analysis fluorescent checks quickly and easily—in broad daylight—with 
18 the Menlo Fluoretor (blacklight). 
k. Exclusive dark chamber holds comparison. test tubes. solid 
Write for surrounding light for exeasination of laxge areas. 
ipti Choi f filtered 2537 or 3650-63 Angstrom frequencies; 
h. CHROMATOCAB Descriptive head for alternate Transmission 
t tant-starting, t table— 
either two standard flashlight “batteries or 110-120 
Write for brochure, data on U-V use in your field. 
| BERKELEY CHROMATOGRAPHY DIV.|| research LABORATORY 
aa Drawer A-10, Box 522, Menlo Park, Calif. 
University Apparatus Company DEALER INQUIRIES INVITED 
id Dept. H @ 2229 McGee Avenue @ Berkeley 3, Calif. 
on 


THE ((S|| DRY ICE STORAGE CABINETS 


@ Maintains Temperature at -60°C 


» @ Dial Thermometer built in 
7 @ Low Maintenance Cost 
@ Standardized Storage Inserts to meet 
1). 
variety of requirements 
el, @ Constructed of Stainless Steel and 
is. Highest Quality Insulation 
ma ® Available in range of sizes to suit every 
jel 
purpose 
l). The CSI Dry Ice Storage Cabinets were engineered for convenience and safety in storing 
vaccines, virus, drugs and other biologicals and pharmaceuticals requiring very low tempera- 
on. ture for preservation. For information write to Dept. R. 


Custom Scientiric INSTRUMENTS, INC. 
Post Office Box 170 _ Arlington, N. J. 


any 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 
CLASSIFIED: 15¢ per word, minimum charge $3.00 Use of 
Box Number counts as 10 additional words. 
DISPLAY: $17.50 per inch, no charge for Box Number. 
Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 


SCIENCE @ 1515 Mass. Ave., N.W., Wash. 5, D. C. 


Bacteriologist-Immunologist: Ph.D., Department Head, Biological 
Products Manufacturing, desires relocation; experienced in manu- 
facture and uality Control testing of toxoids, vaccines, anti- 
serums and other parenteral solutions. Box 3, SCLENCE. x 


Bacteriologist, M.D., Ph.D., D.P.H. in charge of department of 
nglish university interested in similar position in U. S. Box 
591, SCIENCE. 


Bacteriologist: M.S. Commerical, medical, and teaching experience. 
Technical administration. Desires — laboratory and ad- 
ministrative position. Box 5, SCIENCE, x 


Bacteriologist-Immunologist-Virologist, Ph.D. Broad teaching, re- 
search and administrative experience, here and Orient. Publications. 
Desires teaching-research professorship. Box 599, SCIENCE. 10/7 


Biologist: Ph.D. specialized ornithology, synecology, blood physi- 
ology, evertebrates. Academic or research position desired. 9 years’ 
research, teaching experience, numerous publications. Box 557, 
SCIENCE. R8/10;9/7 


Botanist, Ph.D. (Feb. '52), Major—Morphology, systematics, im- 
munology; minor—plant physiology. Desires teaching lus re- 
searck situation. Available immediately. Box 4, SCIENCE. 9/14 


Experienced Technical Editor, article writer, public relations 
speaker, in fields of Electronics, Physics, Photography, Fire Safety, 
etc., seeks position on policy-making level. A planner, a producer. 
Salary requirement $15,000. Box 580, SCIENCE. xX 


Positions Wanted: 

a) Chemist particularly well trained organic and biochemistry; 
experience principally concerned with amino acids, peptides, related 
substances. (b) Ph.D. (Entomology) ; four years, research assistant 
and instructor in entomology. For further information please write 
Science Division, Medical Bureau, (Burneice Larson, Director) 
Palmolive Building, Chicago. x 


Physical chemist, Ph.D., extensive teaching, research experience, 
electrochemistry and high molecular weight materials, desires re- 
Ponte position University or Research Institute. References. 
ublications. Box 2, SCIENCE. x 


POSKTHONS 


Microbiologist 
. opening for Ph.D. groupleader familiar with bacterial 
growth, nutrition & physiology for research on fermenta- 
tions & antibiotics. Eastern pharmaceutical company. Ideal 
research conditions, excellent benefit program. Please send 
resume including age, education, experience and salary 


desired to 
Y-76, P. O. BOX 3414 
Phila. 22, Pa. 


POSHTEONS OPEN 


Science writers are invited to write or wire to 
Westinghouse Awards, 1515 Massachusetts Ave., 
N.W., Washington 5, D. C., for details of the 
annual $1,000 AAAS-George Westinghouse Sci- 
ence Writing Awards for both newspaper and 
magazine writers. Nominations for the awards 
are also invited. Deadline for receipt of entries, 
which must be made in triplicate, is Oct. 8. 


Positions Open: 

(a) Pharmacologist, Ph.D.; chairman, pharmacology 
and materia medica; preferably one qualified teach microbiology 
and public health; excellent research facilities; East. (b) Director 
of teaching program in experimental foods; Ph.D. background in 
organic and phys&al chemistry. Home Economics school; Midwest. 
(c) Biochemist; research assistantship; department of medicine 
or biophysics, Eastern university; duties: original investigation 
work. (d cag me or physiologist; M.S. or Ph.D.; indus- 
trial experience desirable ; important research position; major com- 
pany; Pacific Coast. (e) Bacteriologist; M.S. or -D.; minimum 
two years’ experience in industrial fermentation control, micro- 
biological assays; must be capable of supervising staff of 10 lab- 
oratory expanding fermentation facilities; East. (f) Assistant or 
associate professor of anatomy; university medical school; East. 
$9-1 Science Division, Medical Bureau (Burneice Larson, Director) 
Palmolive Building, Chicago. x 


Research Physiologist (plant or mammalian) with experience in 
use of Warburg Apparatus. Send full particulars. I. Rosenfeld, Uni- 
versity of Wyoming, Laramie, Wyoming. 9/14 


SCIENTISTS—salaried positions, $3,600 to $25,000. 
This confidential service for outstanding men who desire a change 
of connection, will develop and conduct preliminary negotiations 
without risk to present position. Send name and address for details. 
TOMSETT ASSOCIATES @ 1205 Berger Bidg., Pittsburgh 19, Pa. 


Yeast Research: position open for recent Ph.D. in biochemistry 
and microbiology. Send brief resumé of qualifications with photo- 
raph to Red Star Yeast and Products Co., Research Director, 325 
North 27th Street, Milwaukee 8, Wis. 


MARKET 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 
CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 
DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a c ae paeeee basis 
—providing satisfactory credit is establis' b 
Single insertion $17.50 per inch 
7 times in 1 year 16.00 
13 times in 1 year 
26 times in 1 year 12.50 per inch 
52 times in 1 year 11.00 per inch 
For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


BACK NUMBER PERIODICALS — Bought and Soli 


@ Tell us what you want!—What have you to offer? 


Abrahams Magazine Service DEPT. P, 56 E. 13thST. 
Established 1889 NEW YORK 3, N. Y. 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high, market prices. Write Dept. A3S, j S. CANNER, INC. 
Boston 19, Massachusetts 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries—Sets and runs—Single titles 
Also, please send us your want lists, 
STECHERT-HAFNER, _ INC. 
31 East 10th St., New York 3 


WANTED TO PURCHASE .. . Sets and runs, foreign 


SCIENTIFI PERIODICALS And, domests 


and BOOKS collections wanted. 


WALTER j. JOHNSON @ 125 East 23rd St., New York 10, N. Y 


Sorence, Vou. 
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—The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 

CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no > | for Box Number. 
Monthly invoices will be sent on a c account basis 

—providing satisfactory credit is establi 


Single insertion $17.50 per inch 


7 times in 1 year 16.00 per inch 
13 times in 1 year 14.00 per inch 
26 times in 1 year 12.50 per inch 
52 times in 1 year 11.00 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue riday of every week). 


RESEARCH GRans _ 


1952 ARCTIC RESEARCH GRANTS 


The Arctic Institute of North America is offering a number 
of research grants in 1952 for scientific investigations deali 
with arctic and subarctic regions. Research must include 
investigations in North America or studies at one of the In- 
stitute offices. Completed applications must be received by 
st November 1951. Application forms may be obtained from: 
Research Committee, Arctic Institute of a) i 
Broadway at 156th Street, New York 32, N. Y., or 
University Street, Montreal, Cai nada. 


STAINS 


STARKMAN Biological Laboratory © 461, Sloor St... w 


oronto, 


SODIUM IODIDE, THALLIUM-ACTIVATED CRYSTALS 


Vacuum-sealed in quartz envelopes to insure permanency. Desi -~ 
for scintillation work with standard photomultiplier tubes. 

for Bulletin SC-5. NUCLEAR RESEARCH CORP. 2707 Federal 
Street, Philadelphia 46, Pa. H 


For CONSISTENT Rats . . . 


@ BUDD MT. RODENT FARM 
@ CHESTER, N. J. 


Breeders of a recognized strain of Wistar. 


L-PROLINE—Hydrox L-Methionine 
@ AMINO ACIDS e BIOCHEMIC 
PRE-MIXED MICROBIOL OGIEAL> ASSAY MEDIA 
H. M. CHEMICAL COMPANY, LTD. 
144 North Hayworth Avenue Los Angeles 48, California 


PROFESSIONAL SERVICES 


| 


SPECIAL GLASS APPARATUS 
Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 

MAGCHLETT SON 


E . 
218 East 23rd St. ork 10, N. Y. 


SUPPLUES AND EQUIPMENT 


FREE CATALOG No. 677.. 


Lists more than 300 items for Research — 

Biological, Microbiological, Bacteriological, 

Biochemical, Nutritional. Write 

6B 72 LABORATORY PARK 
CHAGRIN FALL 


OHIO 


All Amino Acids (natural, synthetic, unnatural), 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone PLaza 7-8171 for complete 


price list. 


WANTED: SURPLUS ELECTRONICS 


You can now legally sell your Government-donated Surplus equipment 
to us, or exchange it for items you can use. We particularly need Micro- 
wave Test Equipment, Spectrum Analyzers, ete.; all “TS-"" items 
“APR-" Receivers, ARC-1, ARC-3, ete., complete or or parts; General 
Radio, L&N, Ferris ete., standard equipment; parts, tubes and wires; 
any electronics material. 

Sell now, during this period of temporary shortage, obtain highest 
prices, and aid the Defense effort. We specialize in reconditioning and 


assembling complete sets of equipment for use in the nation’s lab- 
oratories and factories. 


ENGINEERING ASSOCIATES 


434 Patterson Road Dayton 9, Ohio 
DOGS RATS RABBITS 

LABORATORY ANIMALS CATS PIGEONS HAMSTERS 

@ Clean healthy well-fed animals.) mice POULTRY GUINEA PIGS 


Guaranteed suitable for your 
JOHN C. LANDIS + Hagerstown, Md. 


SPRAGUE-DAWLEY, INC. 


Pioneers in development of the 
standard laboratory rat 


Box 2071 + Madison 5, Wisconsin + Phone 36134 


For the Gest 


e MICROSCOPES 

e MICROTOMES 

e REFRACTOMETERS 
Equipment for Photomicrography 
Specialists in Leitz and Zeiss Equipment 
Write to 


ERIC SOBOTKA CO. 


102 West 42nd Street 
New York 18, N. Y. 


September 7, 1951 


Simplified 
ELECTROPHORETIC DETERMINATIONS 
According to Durrum 


tus for Paper 
Model A . ne . $19.25. 
“Am. Chem. Soc. 72; 2943, 
Model B 


One or Two Dimensional Method . $87.50 

‘our. Colloid Sci. 6; 274, 1 

Model C or Continuous Electrophoretic Separation 
and Recovery. Prices on Application. 


DIOPTRIC ENGINEERING LABORATORIES 
47 West 56th St., New York 19 
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The MARKET PLAGE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


For Sale: Coleman Universal Spectrophotometer Model 11. Used 
only 3 months. Complete with Cuvette carrier, battery and char et 
12 cuvettes, 5 filters. $245.00. BELFER LABORATORIES, 
ferson Building, Peoria, Illinois. 


r——PLANT NUTRIENT TABLETS-————-~ 


. for Plant Culture 


| Each tablet contains one gram of a nutrient. Saves the time 
| of weighing out each ingredient for each experiment. 


| For experiment stations, hydroponics, high school 
and college classes in botany etc. 


Write for leaflet PN-S 
I CARGILLE SCIENTIFIC INC., 118 Liberty St., New York, N. Y. 


new HEINICKE 


micro 
illuminator 


Designed by Dr. Kurt J]. Heinicke, for the inclined binocular 
microscope—superb at all magnification levels. 3” clear 
aspheric condensing system. Equal or bettter tha in $60.06 
$9.50. Please order directly write 
or ails. 


HEINICKE Instrument Corporation 
@ P. O. BOX 2872 HOLLYWOOD, FLORIDA 


SUPPLIES AND EQUIPMENT ||| TA | | 


Garceau RECORDING 
PSYCHOGALVANOMETER 
4 For the study of the 
psychogaivanic reflex 


and skin resistance. 


The instrument is 
direct-reading and gives 
em t a written record of the 


‘ reaction of the patient. 
$775.00 


Garceau 


CLINICAL DERMOHMETER 


For clinical and experimen- p> 
tal investigation of disorders 
involving sympathetic reac- 
tion, such as pain reflexes. 
In the psychological labora- 
tory, the instrument has a 
well-known application as a 
so-called “‘lie detector”. Re- 
sistance is read directly from 
a calibrated dial. Small vari- 
ations, greatly magnified, are 
shown on the meter. Batte 
operated. Price ....$115. 


ELECTRO-MEDICAL LABORATORY, INC. 
New Address-SOUTH WOODSTOCK 2, VERMONT, U.S.A. 
Pioneer manufacturers of the electroencephalograph 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 


THE CONTROL OF PRODUCTION OF 


179 EAST 87TH STREET 
NEW YORK, N. Y. 


OF COMPLEX COLLOID SYSTEMS, AND FOR 


PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 


KLETT 
ELECTROPHORESIS 


Scrence, Vot. 
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Think back to the time when you were completely dependent on 
manual methods for histologic processing. Tissue preparation that 
frequently took days to do then is now done in a matter 
of hours. Everybody’s time is saved... 
technician's, pathologist's, surgeon's, patient's, 
and hospital's. Tissues come through faster 
and better — diagnosis is prompter. The working 
day becomes more productive. 

This is why thousands of hospitals all over the 
world depend, with justified confidence, on their 
Autotechnicons for unfailing, day-in, day-out service. 


automatic histologic preparation 


© | 3 | 
| 
ay if: 
THE TECHNICON CO. 215 E. 149TH ST. NEW YORK 51, N. Y. a 
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SCHOLAR'S MICROSCOPE 
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4 
(38” x 27”) 
4 NOW, instructors using the popular AO Spencer 78 and 79 Scholar’s “4 
i Microscopes can have a wall chart especially designed to help them teach the “4 
optical and mechanical principles—and proper use of these instruments. 4 
Easy-to-follow light path is illustrated. Both optical and mechanical 
nomenclatures—valuable classroom aids—are listed. 
On 
A FILL IN AND MAIL THIS COUPON TODAY i 
American Optical Company a 
Instrument Division Date bs 
Buffalo 15, N.Y. 
GENTLEMEN: Yes, I would like a free Scholar’s Microscope wall chart. » 


Please mail it to: 


SCHOOL 


SCHOOL ADDRESS 


CITY, STATE 


American @ Optical 


INSTRUMENT DIVISION « BUFFALO 15, NEW YORK 
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